
FOB THE ARMY'S LARGEST CARGO PLANES 



Adopting the Famed Douglas DC-4 for transport and cargo use, the 
U. S. Army Air Corps gains a mighty asset. With their great range 
and load-carrying ability, scores of these C-54’s will play a vital 
role in speeding men and materials to strategic points. Each will 
be powered by four 1350 horsepower Twin Wasps. 
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an eye 

out for an emergency landing spot-never 
could trust an engine in those days— oil line 
was always breaking— engines quitting cold. 

"Get lost today and what do you do? Just 
push a button and they give you a nice beam 
to slide in on. Us guys! say, when we got lost, 
it was up to us to get back somehow. We 
couldn't even step over the side and bail out 
—we didn't have chutes. These guys today 
have chutes and a 'Mae West’ in case they fall 
into the drink. 


(Thompson 


"Remember those Camels? O. K. except at 
high altitudes— up there they just wouldn't 
maneuver. And the Spads— a honey for power 
diving, but say that and you've said it all! 
Nieuports? Good, all-around ships, but so 
darned slow you were licked before you 
started when you were up against a real 
speedy plane. Those DH's! Flying coffins, we 
called 'em — and those rotary engine jobs — 
some of them would shake your back teeth 
out. Man! these lads today have planes that 
have got every thing — at all altitudes." 

Right you arc, old timer! What 
you say is true, and you boys did a 
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design described on page 114. 
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IN THIS ISSUE 


I N ADDITION to the Yearbook in 
this issue, AVIATION presents its 
regular February edition. AVIATION'S 
Washington editor again summarizes 
war's progress over the month in AVI- 
ATION'S War Communique No. 2. 
(Page 7S.) He points out that Japan's 
superiority in tlic air rests mainly on 
numbers," and describes what happens 
when Jap and American planes meet. 

"From the Fight to the Factory” 
(page 80) emphasizes the importance of 
explaining to the average American 
worker why he is doing his job as well 
as how to do it. It demonstrates that 
when workers in factories and offices 
are shown how they fit into the larger 
picture, and arc convinced of the im- 
portance of their individual contribu- 
tions to the total defense effort, they 
not only become better workers, but 
better citizens, too. 

The significance of America's un- 
paralleled civil aviation plant in the 
present war effort is pointed up in a 
discussion of the organization and aims 
of the Civil Air Patrol by our man- 
aging editor. (Page 82.) 

Our civil plane production in 1941 
again broke all records. Significant 
changes and new trends are discussed in 
AVIATION’S annual round-up of the 
industry's civil production (page 84). 

How the steady growth of civil avia- 
tion during the lean years created the 
backbone of our aerial defense is graph- 
ically presented in a series of striking 
graphs and charts (page 86). 

The manufacturing section focuses 
attention on ways and means of speed- 
ing fabrication and increasing produc- 
tion. J. A. Harris, III, Chairman of the 
Board of Jacobs Aircraft Engine Co., 
tells how Jacobs increased unit produc- 
tion several thousand percent. (Page 
94.) 

A photo-caption article illustrates 
step-by-step the process of photo-tem- 
plate making employed at the Lock- 
heed plant. (Page 98.) 

The development of plastics for 
structural applications in aircraft is 
spurting forward. J. B. Johnson, chief 
of the Air Corps Materials Laboratory, 
cautions against simply seeking substi- 
tute materials for the present emer- 
gency. (Page 10?.) 

The Military’s call for manpower pre- 
sents an ever more serious problem for 


THE BIG NEWS of this issue is AVIATION'S Ninth Annual Directory, chock- 
full of industry facts, figures, personnel, planes, engines, equipment, materials. 
Edited for wartime requirements, it provides the largest classified array of timely 
and useful information ever assembled for this vitally important industry. '(Page 
135.) 

Already a larger task than ever before, our job was complicated by America’s 
entry into the war. It suddenly became necessary to review all the material 
which we had been in the process of collecting and organizing for many months 
past to determine whether any of it might constitute information of value to our 
enemies. In this connection, we were guided and assisted by the appropriate 
offices of the military establishments. We arc sincerely grateful to those officers 
and officials who gave so unstintingly of their time and energies to assist us in 
making a constructive presentation to a hard-pressed industry without, however, 
publishing information which might give aid or comfort to the enemy. 

The result, we feel confident, is a ready reference work that through the 
months to come will be of immeasurable value to those men of responsibility in 
every phase of the industry who arc struggling to meet or exceed the constantly 
accelerating output schedules imposed by the Victory Program. 



this expanding industry. Brig. Gen. 
Lewis B. Hershey, Director of Selective 
Service, explains the Government's 
policies and offers some timely sugges- 
tions. (Page 106.) 

Executive Secretary Jack Frost of the 
Los Angeles Parts Manufacturers As- 
sociation tells how this organization has 
fostered subcontracting in Southern 
California. (Page 108.) 

Cutaway views of the Bell Airacobra, 
Rolls-Royce Merlin, the turbo-super- 
charger and the Italian Caproni-Cam- 
pini jet-propulsion airplane are high- 
lights of the sketch book. (Page 116.) 


Coming More up-to-the-minute pro- 
duction and engineering articles arc in 
preparation for succeeding issues. Our 
editorial big guns are trained on the ob- 
jective of blasting away hindrances and 
obstacles to production speed and qual- 
ity wherever we find them. New wrin- 
kles in aircraft and engine maintenance, 
an article describing production meth- 
ods employed in building one of the 
most important planes in the war pro- 
gram and an interpretive coverage of 
the Tenth Annual Meeting of the In- 
stitute of the Aeronautical Sciences are 
coming up in March. 


YEARBOOK STATISTICS 


s. , . . What 


specifications tables for handy 





The element of “chance” is always with us! 
Even in this day of modern flying miracles— 20-ton 
bombers and 400-mile-an-hour fighters — “chance”, 
the outlaw and relentless marauder, grimly waits 
for his opportunity to attack. He picks on the vital 
spots, the essential points of control and operation. 

That’s why you’ll find Fafnir Aircraft Ball Bear- 
ings at vital points of motion on U. S. Army ships, 
U. S. Navy ships, and on commercial airliners. 
Modern aircraft designers and builders learned 


long ago the lessons that “chance” could teach and 
were not slow to prevent recurrence. 

Fafnir Aircraft Ball Bearings provide the im- 
portant extra advantages of rigidity and tightness, 
without friction or binding; they reduce mainte- 
nance and adjustment. Their unfailing performance 
is attested by the fact that you and all other aircraft 
manufacturers have lettered “Fafnir” right on your 
sketches for more than ten years. The Fafnir Bear- 
ing Company, Aircraft Division, New Britain, Conn. 
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POINTS THE W AY TO WINKS FOR MI AMERICA 



T he products of American Metal Hose Branch 
of The American Brass Company have been 
developed to their present high degree of effici- 
ency over a long period of years in the labora- 
tories and in the field. 

Outstanding among these is a complete line 
of Flexible Low-Tension Shielding Conduit and 
Conduit Fittings made to AC, NAF, and A-N 
specifications. 

American Flexible Aluminum Shielding 
Conduit is now being used on all makes of 
planes carrying radio equipment. Many plane 
manufacturers, to relieve their very busy elec- 
trical and assembling departments, are using 
American’s large assembling department — 


staffed by experts and fully equipped for bead- 
ing or soldering fittings direct to Flexible 
Shielding Conduit. 

Other Valuable Products of 
American Metal Hose 

American Metal Hose Branch is manufacturing 
parachute rip cord housing (in accordance with 
current Navy Department and U. S. Army Air 
Corps’ drawings) — Flexible Fuel Mixture Indi- 
cator Connections (conforming to Air Corps’ 
drawings) — Heater Vents — Flexible Exhaust 
Lines and Air Ducts for Carburetor preheating 
systems. These are only a few of the many 
American products now in wide use in the 
aircraft industry. 





The full line of products includes Flexible 
Metal Hose and Tubing made in practically 
every workable alloy and in a complete range 
of sizes up to 12" I. D. The Technical Divi- 
sion of the American Metal Hose Branch is 
always ready to cooperate in the develop- 
it of special connectors for special pur- 
poses. One thing more : be 
. sure to have in your file our 
| \ new book "American Metal 

Hose Products for the Avia- 
' tion Industry". It will be 
mailed without obligation, 
of course. 


the Aviation Industry 





Boeing and the other great aircraft manufacturers of this nation 
are prepared to meet today’s emergency. Behind the airplanes now being 
used by the United States Army and Navy and behind the new aircraft 
daily issuing from this nation’s production lines stand years of experience, 
research and tests ... a background unequaled by any other nation. 


At Boeing we are conscious that we are now faced with our great- 
est task in this firm’s twenty-five years of progress. Our every thought, 
our every action is directed toward still further acceleration of the 
nation’s war program. We are confident that whatever we have accom- 
plished today we can accomplish still more tomorrow. 
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BOEING AIRPLANE 


COMPANY 

icouver, British Columbia 


Seattle an d Renton, Washington 


. Wichita, Kansa 
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HARVOK 


to meet the demand for Conduit 
Clamps either plain or with SPEED 
NUTS attached. 


S PEED is the essence today. And SPEED NUTS 
are unexcelled in assembly speed. As illustrated, 
our new AC-755 type tube clamp, with self-retain- 
ing SPEED NUT attached, requires only the use of a 
screw driver to assemble. It instantly grips the screw 
with a double spring tension lock to prevent vibra- 
tion loosening. The assembly is simplified, time is 
saved and weight reduced. For complete information 
on sizes and types, write for bulletin No. 148-2. 


This is only one of hundreds of SPEED NUTS and 
SPEED CLIPS that are cutting aircraft assembly time 
to a new low. 

Let the speed of the SPEED NUT SYSTEM help roll 
those planes out faster every month, and lower your 
net costs wherever speed nuts are used. Send us your 
assembly details and we will mail you samples and 
engineering data promptly. 


TINNERMAN PRODUCTS, INC. 

MANUFACTURERS OF PATENTED SPEED NUTS 

IN CANADA, Wallace Borne, Co.. Lid.. Hamlllan. Ontario II 


3070 FULTON ROAD 
CLEVELAND, OHIO 

ENGLAND: Slmmond, Ae.ocei.ortoi, Ltd., London 




to KEEP THE PILOT 
KEENLY ALERT 


^ Only an instant of diverted attention due to seating 
discomfort may mean the difference between success and 
failure for the pilot. • Seating must be adapted to the 
specialized duties of men who guide our defenders in the 
air. These men must be always alert, ready to turn, tg swing 
up or down, or to attack . . . instantly. • Pilots must be comfort- ' 
able, with every reserve of energy responsive to the quickly 
changing scene. • Designs for Airplane Seating represent the 
skillful Study of experts. • Translating these designs by the 
seating craftsmen at GF represents all that can be desired in 
performance, in light weight and in dependable long life. 




. . . No wonder 

ROEBLING 


" Did you throw the ri/> cord ring away, or hee/i it?” "How Jast 
did you count your 1-3-3?’’ It's a barrel of fun when the old 
hands welcome a new member lo the Caterpillar Club, but 
underneath it all, the dead seriousness of a narrow shave anti 
a ship usually gone to smash**Since the days when pilots sat 
"out front” with caps on tight... through the days when Jen- 
nies bounced their wheels on hangar roofs, Roebling Aircraft 
Wires and Fittings have been built to keep them in the air** 
To meet each stress with Roebling-tailored Acid Steel ... to 
solve each problem as it loomed, with Roebling Research . . . 
to fit each pulley right, with Roebling Engineering ... and 
always to build a line that reaches to the next horizon, for an 
industry whose horizons have never paused * * For light weight 
and strength, plus maintained accuracy of control or structure, 
you draw on the leader when you specify Roebling today. 

JOHN A. ROEBLING'S SONS COMPANY 

TRENTON. NEW JERSEY Branches In Principal Citlcc 



leads in AIRCRAFT WIRES and FITTINGS 


AVIATION. February. 



THE CLEVELAND PNEUMATIC TOOL CO. 

3734 E. 78th ST. AiAcAa^t ^biulUxut CLEVELAND, O. 

CONTRACTORS TO THE UNITED STATES GOVERNMENT 
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UNITED STATES NAVY 
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UNITED STATES ARMY AIR CORPS 


A 

Strvt 


There is only one way that the leading manufacturers of 
American airplanes endorse a product — they say it with orders! 
That is why we are so proud to present this list of users of 
Aerol Struts. We believe their approval is ample testimony 
of the superior quality of our product 

To them, and to everyone affiliated with American aviation, 
pledge to continue making Aerol Struts in a manner that 
fully justify their confidence. And we further pledge to 
produce these struts in a quantity sufficient to meet war- 
time demands now being made on the aviation industry. 
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i merica at war demands even’ facility to 
il speed communications. Our "rendez- 
vous with destiny” can't wait on less than the 
speed of wings on the home front as well as 
over our battle lines. With 100% Douglas 
equipment, Chicago and Southern now 
makes an added contribution to our war effort 
with a direct service from Houston and the 
Southwest to major cities of the North and 
East. Typical "Dixieliner” timesaving sched- 
ules from Houston are: To Chicago 7 hrs. 30 
min.; St. Louis 5 hrs. 35 min.; Memphis 3 hrs. 
45 min.; Shreveport 1 hr. 25 min.; Detroit 9 
hrs. 26 min.; Washington 12 hrs. 20 min.; 
New York 12 hrs. 10 min. 

Douglas Aircraft Co., Inc., Santa Monica 


INAUGURATES A NEW SERVICE TO AID OUR 


CHICAG O AN D SOUTHERN AIR LINES 

ZOO% EQU/PPED 



L. 


Suppliers to the U. S. Army Air Corps— 
to the Royal Canadian Air Force — to 
the British Royal Air Force — and to lead- 
ing American aircraft manufacturers. 


• Thermostats and Pressure Relief 
Valves and Tanks for Liquid Cooled 
Engines 

• Sheet Metal Stampings and Welded 
Assemblies 


• Aircraft Lighting Equipment 




STflnOflRD AIRCRAFT PRODUCTS.ini 
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• Manufacturers faced with the problem of 
making good on quoted delivery dates in the face 
of present conditions will appreciate the follow- 
ing Baker record: During a recent two month 
period, 90.8 % of our truck shipments were made 
on or ahead of schedule. Only 9-2% of the ship- 
ments were made after the scheduled date— none 
exceeding 1 1 days. 

Thousands of Baker Trucks in service are show- 
ing this same dependability in performing their 
material handling duties. Baker delivers the 
trucks — Baker Trucks deliver the goods. 


BAKER INDUSTRIAL TRUCK DIVISION 

J18’ WEST 25th STREET • . CLEVELAND, OHIO 




No Dictator said , 

44 You Must Attend This Class!" 


. . . Yet every session is well attended. So, too, are 
the many other special instruction classes established 
by Bendix long before America entered the present war. 
... In the truly American way, by helping employees 
and prospective employees learn more and earn more, 
Bendix has built a reserve of skilled and specially 
trained technicians which made possible the organiza- 
tion's tremendous expansion to meet today’s needs. 
Made it possible, too, without sacrificing the high 


Bendix traditions of sound engineering, precision con- 
struction and superior performance which characterize 
Bendix Radio Equipment. 

. . . Today Bendix Employees are answering the chal- 
lenge of dictator-driven industry in the American way, 
with a cooperative “all-out” effort to supply more, 
and still more, vital equipment for our fighting forces. 
Bendix Radio, Division of Bendix Aviation Corpora- 
tion, Baltimore, Md., U.S.A. Cable Address: Benrad. 






There’s a Place for YOU at SPARTAN 



Equipment Pays for Itself on First 
Contract. 

Figure this out for yourself. The Cost 
of Thermonic Heat is 1/1 Oth of 

a Cent per braze (based on 2c. per K.WMr.) 

Compare this with other meth- 
ods of heating which average 
from 3/4 to per braze. On 
a million component contract you 
save approximately $7,500. 


Push Button Control. Continuous Flow 
of Production — 10,000 Units per 
Day. 

Controlled Temperature — Heat Con- 
fined to Desired Area. 

Components Have Passed All Official 
Physical Requirements. 

No Rejects. Every Unit is Heated 
Uniformly. 

Skilled Labor Not Necessary. 

Send for Folder B 


INDUCTION HEATING CORPORATION, 389 Lafayette St., N.Y. 
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Courage to try a new Grinding Wheel may 
solve your labor and machine shortage now 


K=!:; 


i 1 11 1 m wheel. This new wheel, 
vny. is differen t from any wheel 
* tried before. 

ed it takes deeper cuts, brcesi- 
110* or more. It grinds 100 to 
nereasing production per man 
to 5 times. But that's not all. 
ows little tendency to load or 
. Here's the reason. Por-os-way 
l new patented process. The 
ead of being “sandy" and com- 


pact is“stringy”and porous — something like 
a sponge. Millions of air cells allow the air 
to keep every grinding contact cool. Yet 
Por-os-way is hard, tough, holds the corner 
and requires very little dressing — due to a 
new vitrified bond. 

Por-os-way grinds hard alloys with ease; 
copper, aluminum, wood, rubber, plasties 
and other soft materials with minimum load- 
ing. See this wheel. Try it and learn how 
much faster and cooler it grinds. Write today 
for a trial demonstration on your machines. 

A. P. de Sanno & Son, Inc.. Phoenix ville. Pa. 


POR-OS-WAY ^ Jfcg^RADIAC PRODUCT 



DEMONSTRATION 


AVIATION, February. 
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MARTIN 

Developments 

used throughout Industry 

pay War Dividends 

TWTADE available to all industry, many vidually minor but collectively important, 
Martin developments now are speeding are making a major contribution to America’s 
America’s war output, improving America’s war effort. Meanwhile, throughout the Martin 



A 1940 General Arnold “Must” — seif-seaiing fuel tanks. 

Martin— with the Mareng self-sealing tank — was first to an- 
swer. Riddled by machine gun fire, the Mareng tank remains 
leak-proof— is now standard equipment on many American 
Military Aircraft. 



Robot Draughtsmen were Martin’s solution when expan- 
sion made a shortage of engineers inevitable. Now Martin's 
giant photo-layout method reproduces drawings in full scale 
directly on sheet metal, eliminates layout time, makes avail- 
able hundreds of engineers for more important work. 



the Hose 




American 


military materiel. A few of these develop- organization, more developments are afoot — 
ments are pictured here. Some are still to add new might to tomorrow’s aircraft, new 
cloaked in secrecy. Hundreds of others, indi- efficiency to tomorrow’s production methods. 
THE GLENN L. MARTIN COMPANY, BALTIMORE. MD„ U. S. A. 


Plastic Pioneering Paid Off — When aluminum became crit- 
ically scarce in 1940. Winner of the 1940-41 Modern Plastics 
Award, Martin now uses plastics in place of aluminum for 
400 different aircraft parts. Pictured is the business end of a 
Martin B-26— made of tough, light-weight plastic. 


AIRCRAFT 


Iron Fingers Supplant Hands in sorting the thousands of 

rivets swept from Martin floors each day. This rivet sorter 
is just one of scores of minor labor-saving devices developed 
by Martin to save precious man-hours that will help reduce 
the duration of war. 


Builders i j Dependable 


Air crap Since 1909 
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BENDIX AVIATION, LTD., is doing its full part in the 
biggest job American aviation has ever been called on to do. 

The Bendix accessory equipment illustrated on these pages is 
being produced on a war basis for many of America’s outstanding 
Army and Navy airplanes. Without reservation Bendix offers its 
engineering and manufacturing facilities to the entire industry 
under the fullest cooperation that we may all finish the job 
for America ...the big American way. 

BENDIX 4 AVIATION, LTD. 
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arge fleet of "AUTOMATIC" low-lift 
of parts for the Wright Cyclone M 


reasing demand for equipping ne 
es, "AUTOMATIC" is pledged to 
rapidly as possible the finest Ele< 




CO. 






THERE IS NO 
PRIORITY ON 
IMAGINEERING 



EVERY INDUSTRY, every responsible man in industry, 
has the present duty of answering two questions. 

FIRST ONE IS: Are we, am I personally, doing everything 
within my power for the war? Our answer here at Alcoa 
is a plain, unqualified, yes. 

NEXT QUESTION IS: What are we doing about the day 
when we will all need business, which is the polite way 
of saying, when millions of jobs will be needed for the 
boys who come back, and for the boys who stayed back 
to make the weapons. 

IMAGINEERING, you know, is the word we have coined 
to define what we business people have all got to do 
about the future: about the products we are going to 
make and the services we are going to be able to offer 
when this war is over. Imagineering is imagination plus 
engineering. 

HOW DO YOU DO IT? One way would be to figure out, 
now, how to take advantage of all the aluminum that is 
going to be available. 

QUICKEST WAY TO GET AT IT is to take one of your prod- 
ucts or a piece of equipment that “just couldn’t” be 
made of aluminum, and ask yourself, Why not? 

MEANING, OF COURSE, why not light ; why not stronger 
for the same weight ; why not resistant to corrosion, and 
so on, ad infinitum. The first man in any line of business 
who calls tradition a liar, and things-as-they-are a mill- 
stone, is the man who is going places; the man who is 
going to make peacetime pay rolls. 

THAT'S IMAGINEERING AT WORK. We’ve got some ideas 
here at Alcoa. We’re trying to pass them out. We are 
looking for men who have made themselves receptive by 
doing some solid Imagineering on their own hook, in 
their own fields. 

Aluminum Company of America, 2182 Gulf Building, 

Pittsburgh, Pennsylvania. 

ALCOA ALUMINUM 




• In making Piston Rings nothing can be substituted lor 
experience! 

The demand lor specialization in design and exact preci- 
sion in workmanship is answered by Muskegon's Engi- 
neering and Metallurgical staffs, by modern laboratories 
and foundries and by unexcelled manufacturing facilities. 
These, backed by years of experience and the making of 
over 1,000 millions of Rings, ac- 
count for Muskegon's position of 
Leadership. 

We invite you to bring your ring 
problems to our Engineers. 

MUSKEGON PISTON RING CO. 


Piston Ring Manufacture 
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in action! 


Ran 


When U. S. Interceptors parry Jap bomber 
thrusts over Burma . . . when Curtiss Tomrnv- 
hawks and Martin Marylands take the air in 
North Africa’s blistering desert warfare ... or 
when Boeing Fortresses and Consolidated Liber- 
ators stab deep at industrial Germany . . . 
ELECTRONIC FLIES WITH ’EM ! 

No higher tribute can be paid the unfailing 



GYRO COMPASSES AND TWO-WAY 



dependability of Electronic products in combat 
service than the simple statement, "They slay on 
the job . . . take everything offered and come back 
for more!" And let us all remember, from such 
rigorous testing will come tomorrow’s vastly im- 
proved commercial products for peace-time uses. 
Among Electronic’s contributions to America’s 
aviation needs are: 



ELECTRONIC LABORATORIES, 

AIRCRAFT DIVISION. INDIANAPOLIS, INDIANA 


INC. 



T 

£ i*'" j. the automatic pilot of 

^ a modern transport 

*** plane is an instrument 
of almost uncanny performance. 
Keeping it in perfect tune calls 
for precision skill— and precision 
tools. Here you see an instru- 
ment expert using a Nicholson 
File on a delicate pilot part. It is 
a precision file. It is made with 
a keen yet silken-smooth bite 
that is possible only under 
exacting manufacturing 
standards and long experi- 
ence . . . Nicholson heritages 
which enable Nicholson and 


the extraordinary guarantee of 
Twelve perfect files in every 

Among the current heavy de- 
mands for Nicholson Files, one 
of the heaviest is for Nicholson 
X. F. (Extra Fine) Swiss Pattern 
Files ... for the aircraft, automo- 
tive. die-making and fine-instru- 
ment industries particularly. 

The world's largest file manu- 
facturing plant is at peak capac- 
ity in turning out these fine files. 
Consult your mill-supply house. 



NICHOLSON FILES ^ 

FOR EVERY PURPOSE 





CUPFORGED DIMPLING TOOLS 


Another Development In Yeors-Ahead Design 

On the tools of the trade depends much of the 
success of todays production program— we at Aero 
Tool realize this— that's why every production tool 
from Aero Tool is designed to do its job better, 
faster, easier, longer. 

In these precision One Shot Dimple Dies and 
Dimple Punches, to dimple for flush rivets ond 
screws, are embodied three of Aero Tool's exclu- 
sive manufacturing feotures — features that help 
keep these production tools out-in-front. 

CUPFORGING: Insures an even metal flow and 
structure for longer wear and complete precision. 
MICROGLASS FINISHING: A process which guar- 
antees a glass-smooth face that can't harm aircraft 


skins or other surfaces the tools contact. COMPAR- 
AMETER INSPECTION: A final projected inspection 
for dimensional accuracy and surface perfection. 

It's the constant ottention to detail — the "make 
it better or don't make it" policy thot accounts for 
the excellence and perfection of all Aero Tool 
production tools. Send (on your firm letterhead 
please) for this new illustrated catalog describing 
many designs in Standard, Offset and Swivel Rivet 
Sets,- Squeezer Sets, Bucking Bars, Precision Plomb 
Bobs, Goose Neck Sets, Micrometer Stop 
Countersinks, Countersink Cutters, Hollow 
Mills, Bushing Indicators, Drill Bushings, 

Threoded ond Broached Drill Adaptors, - - - J 
Plastic Hammers, Sine Bars. 


HERO TOOL CO. 

CUPFORGED AVIATION TOOLS ^ 
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HOSE CLAMPS 




F ROM aircraft plants to service shops — wherever 
there's work to be done — the chances are that 
you'll find "Hallowell" benches right next to the job. 
Why "Hallowell"? . . . because you get advantages 
and refinements superior to ordinary benches. 

Take just one famous feature — tops. They’re avail- 
able in smooth, indestructible steel . . . attractive 
laminated wood . . . Masonite ... or a combina- 
tion of these in a wide range of sizes. 

But tops aren't all. 

Rigidity without costly bolting to the floor . . . 
extra sturdy construction throughout . . . standard- 
ized and interchangeable parts for quick and com- 
prehensive re-arrangement of benching . . . are 
added advantages available in each of the 1,367 
bench styles and models in the "Hallowell" line. 
Catalog is yours free on request. Write. 

St n n d n r d pressed Steel Co. 


beside^the GIANT... 


cm®™ 

STEEL BENCHES 






MARLIN-ROCKWELL CORPORATION 

Executive Offices: JAMESTOWN, N. Y. 

factories at JAMESTOWN, N. Y. and PLAINVILLE, CONN. 
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The SPARTAN 
SCHOOL OF AERONAUTICS 





Busy for Defense Today , but . . . 

AWAKE TO AMERICA'S NEEDS 
OF TOMORROW 

Day and night long lines oi machines are whirring. Skilled Ameri- 
cans are working swiftly, earnestly, expertly. The great Spartan 
factory is an ant-hill of hustling, bustling, orderly activity. 

Out on the field motors roar. Spartan training planes gracefully 
take to the skies ... on their way to United States Navy training 
fields. Spartan's all-out drive for the defense of Democracy con- 
tinues with increasing force . . . producing a steady stream of train- 
ing planes . . . filling sub-contracts for six other major aviation 
manufacturers. 

But after it's all over . . . what ? 

Today amid world strife and turmoil, Spartan is looking ahead, 
alert to the future . . . planning for air- min ded America's needs of 
TOMORROWl 

Spartan's plans are definite, far-reaching . . . tuned to the tempo 
of the years ahead. More than a decade of experience has been a 
good teacher. The SPARTAN "EXECUTIVE" has won national dis- 
tinction for speed, economy, efficiency and dependability from every 
standpoint. Spartan intends to keep that reputation in the future! 
Look for big things from Spartan ... a name that will become more 
important than ever in the victorious, peace-time years to come! 


SPARTAN AIRCRAFT COMPANY 





... On June 3, 1917, two engineers locked in a Washington 
hotel room started working out plans for a new military aircraft 
engine. On July 3 the 8-cylinder engine, assembled from parts 
made in 12 plants from Connecticut to California, was ready 
for test — then, because war experience indicated more power 
was essential, was redesigned into the famous 12-cylinder 
"Liberty.” By the end of the war, 15,000 of these engines had 
been built. Weighing 825 lbs. and developing 380 to 430 HP, 
with mean effective pressures of 115 lb./sq. in., and fuel con- 
sumption of .52 lb./HPH, this engine was a remarkable tribute 


Aircraft Engines have come a long way since ’17. Each 
new development has made new and greater demands on 
the piston rings. Koppcrs engineers, working closely with 
engine builders and backed by complete facilities and 
a highly skilled manufacturing personnel, have kept ring 
performance in continuous step with engine performance. 
Today, as in ’17, you’ll generally find the star performers 
are "American Hammered” equipped. 



this coupon for free literature from the Kof 

□ "Coal Tar Disinfectants” 

□ "Roofing Specifications” 
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KOPPERS COMPANY 

7138 Koppers Building Pittsburgh, Po. 
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Farquliar answers democracy’s call to 
“Keep ’Em Flying” with six 1,500-ton 
metal forming presses for airplane parts, 
now under construction, scheduled for 
delivery to six different aircraft plants 
throughout the country. 

It demonstrates how Farquliar is supply- 
ing the aircraft industries with hydrau- 
lic presses for straightening, blanking, 
forming, forging and extrusion of air- 
craft parts — as well as all other indus- 
tries with the right press for the job. 
Shown are a 400-ton high speed, single 
action press (above) and a giant 7,200- 
ton forging and extrusion press. A. B. 
Farquliar Co., Limited, 155 N. Duke St., 
York, Pa. 





Aircraft engineers are finding that they 
can do a lot of things with Synthetic 
Rubber, which before, with other mate- 
rials, couldn't be done as well, or couldn't be done at 
all ! But this is only the beginning ! The yet-to-be-dis- 
covered applications are unlimited. 

If you are looking for a pliable material that offers 
far greater resistance to oils, heat, air and aging . . . 
that can be compounded to the exact degree of hard- 
ness, flexibility or elasticity your application requires 
. . . investigate Synthetic Rubber. 

The logical place to go is the Chicago Rawhide 
Manufacturing Company. For a lifetime 
we have been supplying custombuilt pli- 
able parts for mechanical application. For 
several years we have been in actual pro- 
duction with Synthetic Rubber. Today, we 
stand ready with the experience and the 
facilities to put this amazing new material 
to work for you. What is your problem? 




SYNTHETIC RUBBER DIVISION 

CHICAGO RAWHIDE MFG.CQ. 

1306 Elston Avenue Chicago, Illinois 




Oxy- Acetylene Flame-Priming makes paint 
go on faster and last longer . . . 



2. How it helps 

Flame-priming is followed by wire-brushing, 
and close behind this comes the painting. As a 
result the metal is clean, dry, and still warm- 
making the paint go on faster, bond tighter, dry 
quicker, and last longer. 


3. What you need to use it 

All you need to use this method is an Oxweld 
W-26 heavy-duty welding blowpipe and an 
Oxweld flame-priming head, connected to an 
adequate source of oxygen and acetylene supply. 
Any operator can learn the technique quickly. 


1. What it is and does 


Oxy-acetylene flame-priming is performed 
by passing the flame from an Oxweld heat- 
ing head over structural steel before the first 
protective coating is applied. The quick 
heat causes rust and loose scale to pop off, 
and drives out the surface moisture, thus 
leaving a clean, dry surface for the paint. 
Structures of any size or shape can he flame- 
primed in the shop or on the job. 



and 




can help you use it! 


Linde can supply the gases, the apparatus, and help in 
using flame-priming. If you are interested in giving longer 
life to paint jobs— or if you are confronted with bottlenecks in 
using sand-blasting equipment— talk it over ivilli Linde l 

TIIE LINDE AIR PRODUCTS COMPANY 

Unit ot Union Carbide and Carbon Corporation 
General Office: New York, N. Y. EH3 Offices in Principal Cities 
In Canada : Dominion Oxygen Company, Limited, Toronto 


LINDE OXYGEN ... PREST-O-LITE AC ET YLE N E . . . U N I O N CARBIDE 
OXWELD, PUROX, PREST-O-WELD APPARATUS . . . OXWELD SUPPLIES 


The word. "Linde." "PrenO-Lllo." "Union." "Oxweld." "Puxox." end "P.e.t-O-Weld" ere I 
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Republic Thunderbolts Dominate the Upper Air 


C LIMBING swiftly through the thin air and dead cold 
of the Stratosphere, the Republic P-47 Thunder- 
bolt is an efficient challenge to the highest-flying enemy 
bombers. Designed especially for high-altitude combat, 
the Thunderbolt makes full use of the four-bladed 
Curtiss Electric Propeller with which it is equipped. 

GURTISS-WRIGHT CORPORATION CALDWELL. HEW JERSEY 


CURTISS 







BRITISH AIR COMMISSION 

AMERICAN WARPLANES PROVE THEIR WORTH 


Dispatches from all fighting fronts praise the 
superior performance of the Curtiss Tomahawk 
and Kittyhawk, Bell Airacobra, North Amer- 
ican Mustang, Lockheed Lightning and Brewster 
Buffalo fighters - and the terrific striking power 
of American bombers. In the hands of the com- 
bat pilots of the Unite 


arplanes have acquitted then 






,„ Far E 




'«<tA «■«» "/m 

Ls* 

fc***’°" tA “ Reronnaissanci 


65* c I“" 21 


iw« t* 



On the flight deck of a great aircraft 
carrier off Diamond Head ... in a light- 
ning-fast pursuit squadron scooting through 
morning mists above the Pacific ... on giant 
bombers and alert patrol ships. These are the 
places where fire fighting equipment may meet 
its greatest trial-at-arms. These are the Prov- 
ing Grounds for the extinguishing systems of 
the future. 

Every man who flies a warplane knows that 
he can place confident reliance in his LUX 
Extinguishing System. If the time for instant 


action ever comes, he knows that a quick yank 
at the control cable will blast LUX carbon 
dioxide snow-and-gas into his motor compart- 
ment . . . will kill fire in split-seconds, with a 
blizzard that's instant death to blazes. 

LUX will snuff out the fires of wartime as 
surely as it has always stopped this threat in 
days of peace. LUX is sure-handed, depend- 
able. LUX is in the war-up to the hilt! 

Good luck!. . . Hit ’em hard!. . . Keep 'em flying! 


Walter KIdde © Company 

1Z2 West Street Bloomfield, N. J. 



EVERY ONE 
IS POWERED BY 
AN ENGINE THAT 


AMERICA'S 

PLANES 


BULLARD 




THE BULLARD COMPANY^nm 

BRIDGEPORT, CONNECTICUT '**®®’*^ 





— that’s why you can speed up plane production with 


U S S STAINLESS STEEL 




UNITED STATES STEF.I 




“Mission Completed 
—Awaiting Orders”* 


isy. talk -shy places where the 
all freedom -losing people to take heart 


W! 


We had an engine wi 
and the ambitious i 


Getting them in the quantities asked. 
Getting them by the time set. 

Where thepearorchardstood, i, 000,000 
square feet of modern factory space is 
in full production, busy night and day. 

Where the comshocks ranged, 12,000 
skilled men expertly operate hundreds 

of these men had ever seen up to a 


From a hundred subcontractors scat- 
tered over the country come parts and 
subassemblies, in a smooth-flowing 
system of supply that had to be set 
up from scratch. 


duction is rolling at peak capacity on 
schedule — already thousands of 
Allison engines arc giving a magnifi- 


We are proud of this, of course 
ourselves and especially for Amt 
industry of which we are a part. 


repeated manyfold in 


onthsto 




ously fine an engine except piece by 

Allisons far better tha 

piece, one at a time, by hand. 

pattern— to a goal man 

No one had ever seen the kind of 
factory we needed — windowless, air 

horsepower each than 

conditioned, “blacked out” completely 


— where extremely precise work could 
go on uninterruptedly night and day. 

reduced weight per 

No one had the super-standard, super- 

horsepower! 

accurate machine tools called for, and 

All of this means we 

there were only a couple of hundred 

trained men, where one day we would 

have made good on 


st cells are streaming or 


The task ahead of us ; 
tion is vast and crucial — but it 
be gloriously done. 

Big as it is or may be, the job’ 
hand — devoted, driving, get-it-c 


effort 


king it 


need thousands. 

One thing more we had — a job that 
had to be done: The Air Corps wanted 
Allisons. Lots of them. Fast! 

short — the Air Corps : 
getting its Allisons. 


The following . 
with the Allison liquid-c 
Curtiss P-40 (U.S.j TteBnruh call it 

Lockheed P-38 Interceptor i 
North American Apache (U.S.) 




PESCO offers you two important advantages: 

1. A complete line of Fuel Pumps, Vacuum Pumps, Hydraulic Pumps, Valves 
and Accessories proven by millions of flight miles. 


2. A seasoned staff— in management, design, production and field service- 
directed by top-ranking executives with years of experience in aircraft design. 



PHOENIX LESSENS 
SMUDGE GHOSTS . 


PHOENIX REDUCES 
ERASURE GHOSTS . 


KEUFFEL & ESSER CO 


; new tracing cloth won't show perspiration stains or 
,-r marks — holds pencil smudges and erasure scan at a mini- 
n. Now you can have clean tracings, in pencil or ink, free 
from these untidy "ghosts" that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new proc- 
ess that defies moisture and gives you an unusually durable- 
working surface. You can use harder pencils with this im- 
proved cloth and get sharper lines with less tendency to 
smudge. Even 6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased areas 
take pencil smoothly— and ink without feathering. Its m 
white color and increased transparency give you excellent 
and produce strong blueprints. 

Put PHOENIX through your own drawing board test. 
See your K & E dealer, or write for a generous working 
n illustrated brochure. 


This new tracing cloth 
defies moisture stains 


and erasure scars 




Immediate Advantages Ottered 

to Aircraft Engineers Interested 
Electric Motor Applications 

N OW, especially, Emerson-Electric's 5 1 years' experience 
in the design of precision-built electric motors is of 
particular value to Aviation Engineers ... From drafting 
board, to production, to fast delivery— Emerson is prepared 
to serve the needs of the Aircraft industry. 

Aircraft Motors have already been designed for airplane 

also with built-in gear reduction and limit stop. 

FACILITIES FOR QUALITY PRODUCTION 
Geared for emergency production— Emerson -Electric is 
flexible enough to meet the quick-change demands of mobil- 
ity in action . . . You are invited to consult Emerson-Electric 
s aiding hi the Aircr.il t War -FOR ENGINEERING SERVICE -FOR PRECISION- 

GmTnneU.nTllZ- BUILT MOTORS! 

• T ”.* “ t'i ‘ now ting THE EMERSON ELECTRIC MANUFACTURING CO. 

•dm operation. ST. LOUIS • Branches: New York • Detroit • Chicago 
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CUNO Girdles the Globe — with 
PAN-AMERICAN 


The 21,879 Mile Flight 
Odyssey of the Pacific 

CJipperWgh-Ughts 

the Value of 
“The Filter that ^ 
Cleans Itsett in Flight 



A PURELY routine operation,” 
said Captain Robert Ford — 
but the facts of his recent round- 
the-world flight are in themselves a 
tribute to Pan-American equipment 
and the ability of both Captain and 
naintain efficiency under 
difficult conditions. Details of the 
confidential, but the map 
above, reprinted from the New 
York Times, indicates the Clip- 
per’s probable course. 

In Mid-Pacific When Japs 
Struck Pearl Harbor . . . 
Varying Fuel and Oil 
Put Filters to Severe Test 


; the war zones . 


touched on 
giant 42>£ ti 


1 craft completed the 


trip in 209 H flying hours. The vary- 
ing quality of gas and oil obtained 
along the route increased v 
tear on engine parts, but its four 
Twin Row 1,550 h.p. Wright Cy- 
clones were protected against dan- 
gerous foreign particles in lubricat- 
ing oil by the continuously-clean- 
able Cuno filters. 

Majority of Aircraft 
and Engine Manufacturers 
Use Cuno Filters Today 
It was this continuously-clean- 
able feature, pioneered by Cuno, 
which first led to the widespread 
adoption of Cuno Auto-Klean filters 
for aircraft engines ... to overcome 
the danger of clogged filters on long 
flights ... to reduce maintenance 
costs and time . . . and to safeguard 


every last detail of high-speed, ex- 
tended operations. 

Of non-collapsible all-metal con- 
struction, the Cuno Auto-Klean 
operates by edge filtration, and 
does not require periodic replace- 
A simple, built-in oil motor, 
operated by the filtered lubricating 
oil itself, makes cleaning continuous 
and automatic. Stationary cleaner 
blades, extending into each slot of 
the rotating element, comb ant 
embedded solids. 

Recently, other fluid -handling 
problems . . . glycol heating systems 
. . . hydraulic control systems . . . 
have been solved for the aircraft 
industry by Cuno engineers. And, 
at the same time, Cuno’s field 
ice follows through from installation 
into actual operation. 


Cuno Engineering Corporation, 702 South Vine St., Meriden, Conn. 








AIRCRAFT 

BALLBEARINGS 


SCHATZ CONTROL BEARINGS 
MEET THE MOST EXACTING 
ENGINEERING SPECIFICATIONS • 
PROVIDE 

SAFE DEPENDABLE CONTROL • 
STRONG • TOUGH • ACCURATE 
BALL BEARING EFFICIENCY PLUS THE 
SCHATZ REPUTATION FOR PRECISION 
MANUFACTURE KNOWN AND RECOG- 
NIZED WHEREVER BALL BEARINGS 
ARE USED • 






America depends on by Guardian 


This "G” in the shield . . . high in the air — scouring the 
sea — sweeping the land ... in jeeps — guns — tanks — 
planes — ships — is doing a 1 00% "all out” job for America! 

Strictly defense, production time open for government 
approved items, with samples immediately available 
for any job for the U. S. Army, Army Air Corps, Navy, 
Naval Air Corps, Marine Corps, Signal Corps, Ordnance. 

WRITE — WIRE — PHONE 
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Made with 30". 36". 48" and even larger throat capacities if 
desired, these machines are identical in general construction . 
with our Model M-24 with 24" throat capacity, the machine 
which has been termed the most highly developed die saw on 
the market. And like the M-24 they will show an average saving 
of 70% of the time required by other methods in making inside 
and outside cuts on dies, tools, jigs, templates, fixtures and 
dozens of similar operations. Whatever your requirements may 
be, write NOW for the Tannewitz Di-Saw Bulletin. You'll find 
it contains the machine that's ideally suited to your needs. 


Extend the tremendous economies of Die Sawing. 
Filing and Polishing to the largest type of work 


THE TANNEWITZ W00KS. GHAND RflPIOS, MICH. 


INCH 


TO 


48 


30 


CAPACITY 


THROAT 







"Let us have faith that right makes might; and 
in that faith let us to the end, dare to do our duty 
as we understand it.” 




Consolidated^^ lircraft Corporation 


SAN DIEGO 


FT. WORTH 



pi HOW TO USE 

PROTEK-SORB Z^ ** >»<* ^ * *** *J| 

I pidt %£-&** P 

-" IS A DAVCO PRODUCT 

\ THE DAVISON CHEMICAL CORPORATION J 

\ INDUSTRIAL SALES DEPARTMENT, BALTIMORE, MD. J 


must be eliminated completely! Planes, tanks, 
guns and vital supplies must flow from the 
production lines in an unbroken stream — time- 
wasting methods cannot be tolerated. 
Protek-Sorb, the protective absorbent, saves 
valuable time because it eliminates the hazard 
of corrosion— WITHOUT THE USE OF TIME- 
WASTING SLUSHING COMPOUNDS. Ship- 
ments of vital parts and supplies are delivered 
in perfect condition — clean and ready for 


Victory Campaign's call for . . . SPEED! 
Protek-Sorb's method of corrosion protection 
is fundamental — it prevents corrosion by re- 
moving the cause — moisture within the ship- 
ping container. Any product can be protected 
by Protek-Sorb. Engine parts, accessories, 
complete engines and even complete planes 
and tanks are right now being given Protek- 
Sorb protection during storage and shipment. 
For speed plus positive protection — protect 




A HE Cessna Aircraft Company has delivered more 
twin-engined bomber-pilot trainers than all other U. S. aircraft 
manufacturers combined. For 1942 we pledge ourselves to con- 
tinue and surpass our past record of consistently exceeding 
delivery schedules ... to do our full part in the all-out fight 
for Democracy. 


CESSNA 


WICHITA 


NSAS, U. S. A. ■ 




The nation's pilots have for years trained 
behind Lycoming engines. The grind of 
student instruction provides testing of 
dependability as rigorous as combat fly- 
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A New and Approved Aircraft Wire 

— Syn the tic -Insula ted! 







AIRCRAFT CONTROLS 


Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes — a PRECISION 
BEARING for every load, speed and duty. 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD, CONN.. U.S.A. 


PRECISION BALL. ROLLER AND THRUST BEARINGS 






What you can do to help busy 


hands work 
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THE BUSINESS END 
OF EFFICIENT OPERATIONS 


More hours in the air, fewer hours for main- 
tenance, sums up the operations story wherever 
Hanger-powered aircraft are flown, whether it’s 
in the Army Air Corps, the Navy, the Coast 
Guard, the CPTP, or the CAA. 

One basic factor contributing to this greater 
efficiency is the remarkable smoothness of the 
Ranger in-line engine. This smoothness, accom- 
plished principally by inherent design, cuts 
down maintenance. It means almost a complete 
elimination of valve checks, a pronounced re- 
duction of oil leaks, a minimizing of attention 
required for airplane structure and cowling, 
and a prolongation of the life of the engine. 

Today, when every extra hour, every extra 
minute in the air means so much, Ranger can 
he counted upon to play its part. 


With Ranger there can be 'Mae 
/JufSQl to compromise with quality. MM? 

RANGER 

AIRCRAFT ENGINES 

FARMINGDALE, LONG ISLAND, NEW YORK 
DIV. OF FAIRCHILD ENGINE & AIRPLANE CORP. 


AVIATION. February. 


The instructor looks at WAR-TIME training 



To the instructor, training in war-time means more 
hours in the air. So he notes with satisfaction the full 
cantilever low-wing design of the Fairchild Trainer. 

This plane will give his students the feel of modern 
tactical planes from the start. 

He studies the extremely rugged landing gear, 
approving its straight up-and-down travel and the 
generously wide tread. That means excellent landing 
characteristics with stamina enough for the roughest 
handling. No ground loops or damaged wing tips here. 
Finally, after thoroughly investigating the manually 
operated, three-position flaps— the roomy cockpits— the 
unique Fairchild wing with its high degree of lateral 
control in stalls-the steerable tail-wheel— the remark- 
able vision from both cockpits— his decision is inev- 
itable. . . . The Fairchild Trainer is designed to meet in 
every way the exacting requirements of operations 
under war-time pressure, to prevent the delays of acci- 
dents, to lower the costs of maintenance. 


FAIRCHILD AIRCRAFT 
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TYPICAL USER-REPORT Our ‘HA’ has operated 24 hours per day, 7 days per week for the past eight 
,and has required only routine attention. Roller main bearings have never been touched at any time. 


Di 
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"HA" ADVANTAGES: 

| Frames, cylinders, pistons and other vital parts of Gar- 
Durloy for added strength and hardness. 

^ high overall efficiency. 

3 larger woter jacket areas assure a cooler compressor. 

^ Timken main bearings provide an unchanging air gap 
for the life of the machine. 

£ Capacities from 468 to 1854 cubic feet displacement 
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...for PROTECTION today 
and PROGRESS tomorrow 


iioii (nr prui^Kbn . production of aircraft -o! 'all And from today's intense expericnccwill come progress... prog- 

Trial of defense— af lull capacity of men ami machines. This res s for the peace to come, and the protection of that peace, 

■today's duty . . . the duly of all American industry— and of all Out of the lessons of war . » from warplane designs . . will 

IS. This we do . . . ivhole hcarte<ffy,-'roiHid-fhe-clocl:. come new planes, greater planes, for the skyways of tomorrow. 


1,011k 'I'll 


FOR LEAD HR SHIP 0t &?#/ 
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They’re fit to fight for Freedom 
because they’re truly FITTED 


^f'HE Bendix Pneudraulic Shock Struts, which absorb the impact shocks 
-*■ of landing, must not only be thoroughly adequate in their strength, 
and devoid of all excess weight, but they must be fitted to exacting preci- 
sion standards. For example, to minimize tolerances and insure the most 
accurate press or shrink fit between piston tubes and the mating forgings, 
these forgings must be internally ground. This operation, held to + .001 
inch, is performed on both bores of the piece pictured above. 

BENDIX PRODUCTS DIVISION 


EDITORIAL 


Lest Congress Forget 


IN THE RAPIDLY PASSING PANORAMA of 
events that constitute the unfolding of our armament 
program we must examine all of the facts in making an 
accurate appraisal of progress. Here are a few plain 
truths that seem to have been forgotten by the Truman 
Committee in its report on the status of our defense 

Up to the time President Roosevelt asked for 50,000 
airplanes the Army and Navy procurement officers had 
been forced to beg for appropriations to keep the air- 
craft industry going and maintain a production rate 
under 300 airplanes per month. Immediately after the 
President’s request, these procurement officers and the 
members of the old National Defense Advisory Com- 
mission worked out a program of orderly expansion of 
the industry to meet their needs. The first phase of this 
work was completed and ready for Congressional action 
in June 1940. Because of political conventions, holidays 
and other delays, no Congressional action on the many 
steps required to implement the program, was forth- 
coming until October of the same year. The willingness 
of the industry to co-operate and the invention of the 
letter of intent by the War Department enabled the 
manufacturers to go to work on expansion plans long 
before Congress got around to its job. 

When the program was first set up it was necessary 
for the" armed services to order aircraft types that were 
ready for production, but sufficient flexibility was al- 
lowed for transition to improved types as they became 
available. If designs had been frozen then, as the 
Truman Committee seems to advocate now, there 
might be some justification in criticizing the quality of 
our aircraft. Designs were not frozen, thanks to the 
foresight of those who created the program. As a result, 
there is scarcely an important combat plane that has not 
been improved upon during the past eighteen months. 
Many more improvements and substitutions are in the 
offing. All successful aerial warfare so far has been con- 
ducted with obsolescent aircraft. The nation that stops 
designing better airplanes to concentrate on production 
of the types available at any given time will go down in 
certain defeat. 


Our program was built around a group of manufac- 
turers which had demonstrated its ability to deliver on 
schedule under difficulties. Most of them happened to 
be the larger manufacturers because large manufac- 
turers usually have the resources to enable them to 
complete their work on time. But there were smaller 
companies in the same group and some of the small 
fry have grown rapidly and have done outstanding jobs. 
They will be large companies before this war is over. 
And some of the larger companies have had cause for 
grave concern in the impartiality' of the Army and Navy 
procurement authorities. No feelings have been spared 
in their sincere efforts to obtain the largest numbers 
of the airplanes that have proved their quality in com- 
bat, regardless of whose designs they happen to be. 

When the automotive industry first looked at the 
aviation job simple common sense dictated that the best 
way to embark on this brand new manufacturing experi- 
ence was to follow the methods of those who had been 
doing it successfully. Conversion of automotive plant 
facilities to aviation work at that time would have 
resulted in debacle. In eighteen months the automotive 
industry has learned a lot about' manufacturing airplanes 
and engines. Conversion should be somewhat more 
rapid now. But we venture the prediction that it will 
not be nearly as rapid as most of its advocates lead us 

The three-fold increase in aircraft production in 
1941 could not have been accomplished by any other 
methods than those employed. Nothing but earlier and 
greater foresight on Capitol Hill could have increased 
our air power beyond its present strength at this time. 
The high quality of our flying equipment is indicated 
daily in the war communiques from the fighting fronts. 
These facts are infinitely more eloquent than speeches, 
investigations, or reports. 




AVIATION’S WAR COMMUNIQUE NO. 2 



AMERICA AT WAR 


Japan's superiority in the air rests mainly 
on numbers. One lesson learned is the diffi- 
culty in recognizing enemy aircraft and 
our own under war conditions. 


M AIN theater of action in the world war is still in 
Russia, although winter cold slowed both Russian 
and German air forces. The United States hardly remem- 
bers that we are at war with Germany, because of excitement 
over initial setbacks against the Japanese. 

The public is dismayed over apparent Jap air strength, 
and the question most often asked of Aviation’s editors is: 
Why didn’t the Army and Navy know that the Japs had all 
those planes? Why were people allowed to believe that 
Japan would be a pushover? 

There is no single answer, but there arc several. The 
Army is sometimes wrong, like other people. The Army’s 
Intelligence Division insisted that the Russian anny couldn't 
last more than a few weeks against the Germans. It was 
wrong. Army never said, officially, that the Japs would be 
easy. Officers did, privately. And editors, and columnists 
did. And the public added its own wishes to complete 
whatever distortion of fact there was. 

However, the distortion is not as bad as it seems to some. 
The Japs have control of the air in the Philippines, and near 
control in the Malay Peninsula, but that is because they 
are unopposed. 

The British do not yet have enough airplanes in the East 
to drive the enemy out. The United States is far superior 
to the Japs in carrier-based planes, but the Nary balance of 
power is such, at this time, that the carriers cannot run the 
risk of getting close enough to shoot their planes at the 

78 


enemy in the Philippines in support of General MacArthur. 

The Japs have established air bases there, and they have 
the advantage of nearby bases of their own in Hong Kong 
and the island of Formosa, both about 600 miles distant. 

The Navy's unfavorable balance against Japan is brought 
about, of course, by war in the Atlantic against Gennany. 
What the balance of aircraft carriers is cannot be told. The 
United States has seven carriers, each carrying about 80 
planes to the Jap’s 40 each. Japan has been converting vari- 
ous ships to carriers, and no doubt now has more than the 
seven or eight commonly supposed. One thing you can 
assume for sure there is a full steam carrier-building and con- 
verting race on between the two countries. 

It looks like a carrier war in the air in the Pacific, when 
both sides settle down to death grips. But it will be inter- 
esting to watch, as the fight goes on, whether land-based 
craft will steal the show. There's lots of water and long dis- 
tances. But long range bombers can handle many of the 

Getting back to the comparative hitting power of the 
U. S. and the Japs, there is no doubt as to the superiority of 
American and British planes. And as to capacity to build 
planes, the Allies can achieve a rate, in 1942, far in excess 
of Japan. 

- With a production rate of 5000 to 8000 a month during 
1942, the Allies would have a tremendous advantage over 
Japan, whose production will be 500 a month at the out- 
side. But the picture is not so bright as that. British and 
American planes must be distributed to fighting spots all 
over the world. You can assume only that allocations to 
the East will be superior to Japan in 1942. Japan has the 
advantage of being able to keep all her planes from cither 
of her allies, who have none to spare, and no way to get 
them there. 

What happens when Jap and American planes meet is 



well shown in fighting over the Burma road, 
which is patrolled by Americans in early 
models of the Curtis P-40. The Japs appear 
to be no match for the Americans at all. 

Just what equipment the Japs have appar- 
ently is not yet entirely known to the Army 
and’ Navy. Both have issued silhouettes to 
help Naval and Air forces to recognize them, 
but the record does not seem to be complete. 

From a fairly diligent collection of sil- 
houettes, photographs, reports from Chinese 
generals, and the like, it appears that Japan 
has a complete line of fighters, scouts, 
light bombers, dive bombers, medium bombers, and two or 
three types of transports. Apparently the Army and Navy 
both use the same types, in some cases. Most of the types 
are air-cooled, but two or three liquid-cooled designs are 
discernible. 

The Japanese appear to have four or five biplanes, among 
the light combat planes, which might indicate designs 
several years old. Whereas the United States is tending 
toward high- and mid-wing design the last few years, the 
Japs have stuck pretty much to low-wing. They have quite 
a number of types with fixed landing gear, indicating old 
design, but they also have several clean, up-to-the-minute 
looking ships. 

Eye witnesses at Pearl Harbor say they saw Messcrschmitt 
109’s, and the Navy officially said that some four-motored 
bombers appeared. It still is supposed that these were 
Focke-Wulfs. The Japanese no doubt built the Messer- 
schmitts, if they have them, and they may have built the 
Focke-Wulfs. It is known that they intended to try four- 
engined planes, for they bought the big DC-4 several years 
ago with that obvious intent. 


Wallace Carroll, and newspaper men who visited Hono- 
lulu just after the initial attack, wrote that the Japs have 
good air-cooled engines, built under foreign patents, 
and that some of the planes have belly tanks of reserve fuel, 
which can be dumped if and when they arc attacked. 
Sources in Pearl Harbor told him that one of the Jap planes 
had an extremely long range. One of this type was shot 
down in China in the Spring of 1941, and was discovered 
to have two 20 mm. cannon, and two machine guns, more 
armament than American planes had at that time. 

The size of Japanese air offensives in time will give some 
clue to the air force at their command. For instance, on 
several different days, around 60 planes came over the 
American fortress of Corregidor in Manila Bay. Once a 
force of 80 flew over the Burma Road. This is the force 
that was attacked by three Americans in P-40’s with such 
amazing results. 

Urging his command to emulate the fearless Captain 
Colin P. Kelly, who sank a battleship. General Henry H. 
Arnold, Chief of the Air Forces, stated that AAF has been 
(Turn to page 305) 


From the Fight 



Lt. Col. Robert Ginsbuigh. right, and LI. E 
watching lohn Gutierrez at work at the 



A pilot sees how lighter planes are made. Lt. T. M. 
parts on a movable bed lor a large Watson Stillman 


operator. "Good work!" says the generaL 



to the Factory 

Production in aircraft factories goes up when the 
boys who fly 'em visit the boys who build 'em. 




F ifteen thousand men stood 

itt the hot California sun, theiv eyes 
riveted on a khaki-clad, beribboned 
Army officer on the platform in front 
of them. 

“The fate of the world is in your 
hands.” he told them. 

They pressed closer to the Hag-draped 
platform set up on the outdoor assembly 

“Fellow soldiers of national defense” 
was how he had first addressed them 
and almost as one they had stood a bit 
straighter, in their grease-covered over- 
alls or in their soiled but sporty slack 
suits. A few were stripped to the waist, 
their bodies showing a healthy tan. 
Behind this vast multitude stood row 
after row of fast P-38 interceptors and 
Vega bombers which they had helped 
to build. Circling overhead were more 
of the twin-tailed P-38's. 

From the speaker's platform the 
colonel looked about him at the score 
and more debonair young Air Corps 
pilots and enlisted men standing around 
him and at the vast throng of workers 
in front of him. most of whom were no 
older than the fliers, men 22 or 23. 

“We in the Army.” he told them, 
“are soldiers on the firing line. You 
are soldiers on the production line. We 
are the military force. You are the 
industrial force.” 

He paused, then continued m terse 
“If we in the Army and you in the 


factory work together loyally and whole- 
heartedly, America will remain free and 
unconquerable. ’ 

With the words, “free and uncon- 
querable” the tense quiet was shattered. 
The thousands of American youngsters 
began to cheer, whistle and applaud. 
"Free” and "unconquerable” apparently 
were words which meant much to them. 

The speaker was Lt. Col. A. Robert 
Ginsburgh, Aide to Under Secretary of 
War Robert P. Patterson. With him 
on the platform were Brig. Gen. Wil- 
liam Ord Ryan. Commander of the 4th 
Interceptor Command: President Rob- 
ert Gross of Lockheed : Dale Reed, head 
of the A. F. of L. Aero Mechanic's local, 
and representatives of the Labor Divi- 
sion of the Office of Production Man- 
agement. 

Out in front was the multitude of men 
and women who work on the day shift at 
Lockheed’s Plant No. 1. 

The speech was the climax of a day's 

“the men who fly ’em." 

Bombs had not yet rained down upon 
Honolulu or Manila. Japanese treach- 
ery had yet to be uncloaked. However, 
there were few there who at the con- 
clusion of the Colonel’s talk did not 
realize that the United States’ time of 
trial was soon to come. The Army was 
asvare that in an emergency men who 
know each other well can work together 
better. This good will visit to Lock- 
heed was part of a four-day tour of an 


Interceptor Command at March Field, talks 
with Norris Mabbutt at Vega Plant 2. 


Gen. Ryan praising Blanche Patton ol Vul- 



Army Air Corps party to some of the 
key aircraft factories in California. Its 
itinerary included two plants of Lock- 
heed, and two of Vega. It covered the 
Vultee Aircraft plant in Downey, the 
El Segundo plant of the Douglas Air- 
craft Company in addition to the huge 
Douglas plant in Santa Monica. 

The visiting party was made up of 27 
uniformed pilots and mechanics from 
Army air bases in Riverside, California, 
and Albuquerque, New Mexico. With 
them were members of the staff of 
Colonel Charles E. Branshaw, Chief of 
the Air Corps' procurement force on the 
West Coast. Also on hand was a con- 
tingent from the Office of the Under 
Secretary of War in Washington, led by 
Col. Ginsburgh. 

The visit served a dual purpose. It 
permitted Army fliers, most of whom 
had never seen the inside of an airplane 
factory, to see how their planes are 
made. In addition, it permitted tens of 
thousands of aircraft workers to see 
and talk with the men flying the planes 
they built. 

It was no conducted “Cook’s tour." 
This was more than an inspection of 
manufacturing processes. This was de- 
signed to be a real get-together of fliers 
and workmen. The Army men, upon 
entering a plant, scattered in all direc- 
tions. Some walked through the parts 
departments; a few strolled into the 
welding and machine shops ; others stud- 
ied assembly methods. All along the 
way military soldiers spent their time 
talking with the industrial soldiers, each 
asking the other about his work. 

“How does the P-38 handle up there ?” 
one employee asked of a flier. 

“She climbs like a flash, has marvcl- 

And then the flier asked the work- 
man, “What arc you making there?” 

“This? Oh. this is a part for a tail 
assembly.” 

The flier looked it over. Then lie 
said, “We need a lot of them, an awful 
lot of them. And we need them fast.” 

The mechanic looked up startled : 
“You do?” he queried. 

“Half my squadron haven’t enough 
planes to train in.” came the reply. 

“Well, we’ll get them to you!” the 
worker solemnly pledged. 

It was the same story everywhere. As 
soon as the workers realized how im- 
portant they and their work were, and 
how badly needed were their planes they 
immediately promised to pitch in for all 
they were worth. 

“I knew my job was important,’’ one 
little girl remarked. “Yet I never 
knew how important it was until today !” 

The visit to the Southern California 
area, following as it did upon a similar 
visit to the Boeing Aircraft plant in 
Seattle, and another visit to four fac- 
tories turning out airplane parts in 



the 15.000 Douglas employees who gathered to hear the Air Corps speakers. 
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Cleveland, was part of a nation-wide 
program inaugurated by Under Secre- 
tary of War Patterson to bring labor, 
industry and the Army closer together. 
Only with a full realization of each 
other’s problems, the Under Secretary 
feels, can come the joint “all-out” ef- 
fort that is imperative if we are to defeat 
our enemies and remain the true democ- 
racy that we are today. 

To get across to workers throughout 
the nation the story of the Army’s great 
dependence upon them, to make the in- 
dustrial forces of this country realize 
that they are fully as important as the 
military forces in uniform, the Under 
Secretary instituted this drive in con- 
junction with a staff of Sidney Hill- 
man's O.P.M. Labor Division. 

This was no innovation of thought 


for Mr. Patterson. From the onset of 
the defense program in the fall of 1940. 
he has fought to tell the American peo- 
ple the whole story of the preparedness 
program. 

The “Judge,” as be is affectionately 
called by his subordinates, thoroughly 
knows the needs of the armed forces. 
His knowledge is derived from personal 
experience. Back in 1916. he enlisted as 
a private in the National Guard, saw 
service along the Mexican Border, went 
to France and rose through the ranks 
to achieve the gold-leaf of a Major. He 
was cited for gallantry in every major 
engagement in which he took part, and 
won the Distinguished Service Cross for 
exceptional heroism. 

Returning to the legal profession after 
(Turn to page 306 ) 
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The 

Auxiliary 
Air Arm 


Civil Air Patrol organizes on a national basis to utilize sys- 
tematically in the total war effort the vast reservoir of man- 
power, planes and ground equipment represented by 
America's superb complement of civil flyers. 


By CLINTON B. F. MACAULEY. 

Acting Managing Editor, "Aviation" 



T HE Civil Air Patrol has been or- 
ganized to integrate America’s 
unparalleled civil aviation with the 
national defense effort. The Son of 
Heaven and his decidedly unholy co- 
conspirators of the wobbling Axis surely 
must have been blinded by the radi- 
ance of their self-gilded cerebral penum- 
bras when they made the fatal decision 
to plunder on a cosmic scale, not even 
excluding the U.S.A. 

Doubtless they forgot in their brash 
exploitation of the airplane as an in- 
strument of offensive warfare that here 
was the cradle of aviation. That here 
we have been building and flying thou- 
sands of airplanes for many years past. 
Not for murder and plunder, but because 
flying is clean and fast and efficient — a 
curious, eager participation in things 
to come through the experience of 

True, our flyers have not prospered 
by and large. As prophets they too 
often found ready ears in distant lands. 
The collective fathers of this bright 
land had not always lent a sympathetic 
ear to the earnest pleas and insistent 
warnings of these peculiar people who 
clung to their quaint belief that flying 
was destined to rewrite geography, alter 
the course of civilization and pro- 
foundly influence the nature of man. 

We all have been nauseated in vary- 
ing degrees at one time or another by 
romantic eulogies on our poverty-ridden 
self-sacrificing “private flyers,” the 
fixed-base operators, makers, distribu- 
tors and salesmen of light planes, et 
cetera. Hell, they could have sold 
automobiles, opened a super service sta- 
tion or gone on the WPA if they were 
dissatisfied with their income. The sig- 
nificant thing is that most of them pre- 
ferred the thing they were doing 
whether they made a good living or 
not. Many of them unquestionably were 
confident the future would vindicate 
their investment of time and patience. 
FACTS AND FIGURES 
Regardless of motive, here is the 
undeniable and indisputable end re- 
sult of their labors through the lean 
years (Axis, note and repent) : one hun- 
dred thousand duly certificated airplane 
pilots, entirely aside from the pilots of 
our armed forces; nearly 110,000 ac- 
tive student pilot certificates, most of 
whom will soon be full-fledged pilots; 
26,500 airplanes, useful in scores of 
ways to supplement our combat forces; 
2,000 airports over and above those 

Brig. Gen. John F. Curry, AC, National 
Commander CAP, meets with N. Y. Wing 
officers. L. to R.. Norman Warren, intelli- 
gence: Dr. C. J. Dunn, communications: 
Gen. Curry; Lt. Comdr. Beckwith Havens, 
N. Y. Wing Commander: Paul E. McElroy. 
executive officer; and Roger Wolfe Kahn, 
member CAP National Planning Staff. 
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used by commercial airlines and the 
combat squadrons of the air arms; and 
equally impressive numbers of mechan- 
ics, repair stations, schools and all the 
other ground facilities required for the 
operation of these thousands of planes. 

The upshot of it is that war comes 
along and the Government says, in ef- 
fect: "Effective this date there is no 
private flying. However, stand by for 
further orders.” 

Well, it wouldn't be too hard to swal- 
low if we heard of a few individuals 
sulking and mumbling in their mugs: 
“I been yellin’ fer ’em t' build more 
fightin’ planes, now look what’s hap- 
pent.” But no, fortunately for the fu- 
ture, the hundreds of thousands of men 
and women who comprise the nation's 
civil flying group have volunteered their 
services almost to a man. Applications 
offering their services in any capacity 
are pouring in at such a rate that the 
F.B.I. and national headquarters are 
swamped. The writer has heard plenty 
of growls, but none against the basic 
concept of flying for defense. They are 
expressions of impatience with the slow- 
ness of organization or suggestions for 
a better or quicker way to do the job. 

ORGANIZATION 

The Civil Air Patrol was established 
within the Office of Civilian Defense, 
headed by air-minded Fiorello LaGuar- 
dia. although Congress has shown a 
disposition to place the CAP in the War 
Department. In any event, the CAP 
is being set up along the lines of a 
military organization to facilitate co- 
ordination with the armed forces. 

Maj. Gen. John F. Curry, has been 
detailed by the Air Corps to the OCD 
to serve as national commander. Gill 
Robb Wilson, world war flyer and Pres- 
ident of the National Aeronautic Asso- 
ciation, is serving as executive director 
of CAP. Listed with this article are 
names of State Wing Commanders and 
members of the national planning staff 
selected up to the time of going to press. 

The CAP is set up regionally, to co- 
incide with the nine Army Corps Areas 
within the continental limits of the United 
States, and by states. Regional com- 
manders will be military officers, men 
who know both military and civil avia- 
tion. They will coordinate activities in 
states in their regions with the Army 
Corps Area Commands. There are 48 
Wings, one to a state. Serving under 
each Wing Commander will be an ex- 
ecutive officer, wing adjutant, personnel 
and medical officer, intelligence and pub- 
lic relations officer, training and opera- 
tions officer, equipment and supplies 
officer, transportation officer and com- 
munications officer. Each wing will 
comprise all groups within the state. 
Groups are made up of two to five 
squadrons, and squadrons of two to four 


AVIATION. February. 1! 



Civil Air Patrol organization chart. Solid lines indicate 
COMMAND, dotted lines indicate COOPERATION. 


flights. Group and squadron com- 
manders will have staffs similar to the 
state command. Flights are the small- 
est units. They comprise not less than 
three nor more than eight airplanes, 
not less than three nor more than 15 
pilots, and not more than three pilots 
per airplane. 

Although national in chain of com- 
mand, the CAP is designed to serve 
state and local defense requests. Such 
requests ' through channels of the chief 
executive of the state or his defense 
organization will be honored in every 
possible way. 

ELIGIBILITY 

Any citizen of good character is eligi- 
ble for membership, although primary 
emphasis is placed on the need for 
certified pilots and mechanics. Indi- 
viduals possessing any other skills re- 
lated to aviation and those who will 
volunteer for clerical work, driving of 
cars or ambulances, guard duty, first 
aid instruction and so on are desired 
also. Women will be accepted and as- 
signed to duty on the basis of their 
ability. It has been officially stated that 
(Turn to Page 319) 




U NITED STATES civil aircraft 
production in 1941 again set a 
new high record, reaching approxi- 
mately 8,000 planes, a gain of 18.5 per 
cent over the 6,748 built the year before. 

Perhaps as important as the numer- 
ical gain, however, js the fact that the 
light plane gained recognition as a war- 
time observation ship. Its value in build- 
ing the greatest pilot reservoir ever cre- 
ated was further demonstrated through 
the CPT program during the year. 
Facilities used in building civil planes 
will also help the nation reach an all- 
time high in combat plane production 
this year. 

Despite the fact that the war has 
tended to restrict the civil plane build- 
ers’ normal market through curtailment 
of non-essential private flying activities, 
industry officials on the whole are not 
pessimistic regarding prospects “for the 
duration.” Without exception, state- 
ments indicate that the industry is ready, 
willing and able to go all-out to win the 
war — in several cases companies have 
already been shifted to a full war-time 
operating basis. 


Once again, Piper Aircraft Corpora- 
tion produced the greatest number of 
civil planes, leading the industry in 
1941 with a total of 3,197 craft, com- 
pared with 3,017 the year before. A 
break-down of types reveals that Piper 
built 2,062 Trainers, 870 Cruisers and 
265 Coupes, against 1,977 Trainers, 495 
Cruisers and 541 Coupes the previous 

The increase was recorded in the face 
of a general air of uncertainty regarding 
private flying prospects throughout the 
last half of the year which drastically 
curtailed sales to private owners and 
was a factor behind the decision of many 
flying school operators to postpone re- 
placement of equipment then in use. 

Taylorcraft, which in 1940 showed the 
sharpest rate of gain to hit 924 planes 
for that year, finished 1941 with pro- 
duction of approximately 1,000 air- 
planes, of which about 70 per cent were 
for training purposes. This total was 
practically duplicated by Aeronca, whose 
1941 output went up some 28 per cent 
to 993 craft, of which 654 were Super 
Chiefs and 339 were Trainers. Produc- 


tion during the current year should be 
even higher than this figure, for an ad- 
ditional 20,000 square feet of production 
area and some 150 more employees will 
soon be added to existing facilities. 

Piper, Taylorcraft and Aeronca were 
among the companies supplying the 
Army with light planes which so effec- 
tively proved their worth as ground 
force auxiliaries during the summer 
manceuvers throughout the Southern 

Cessna continued to maintain its 
civilian production rate during the year, 
reporting approximately $900,000 in 
sales of its T-50 Twins and Airmasters 
to Pan American Airways, the CAA and 
private owners, in addition to keeping 
ahead of schedule on its government con- 

One of the sharpest gains percen- 
tagewise during 1941 was shown by 
Rearwin, whose output jumped from 
90 to 150 ships, including five models 
as follows: 50 Skyrangers powered by 
80 hp. Franklins; 45 three-place and 
30 two-place Cloudsters powered by 
120 hp. Ken-Rovce motors; 20 Instru- 



1941 CIVIL PLANE 

Gains registered by "big three" light plane makers — 
"grasshopper" ships win recognition in Army cooperation 


ment Trainers with the same power 
plant and five with 90 hp. engines of 
the same make. 

A newcomer to the higher production 
bracket during 1941 was Interstate Air- 
craft and Engineering Corporation, of 
El Segundo, Calif., producing 244 
Cadet Trainers. Of the total, 203 had 
65 hp. Continentals; 22 carried 65 hp. 
Franklins, five had Franklin 85s and 13 
used Franklin 90s. But one 50 hp. ship 
was built during the year, and this was 
powered by Continental. 

Only two of the major lightplane 
manufacturers showed production drops 
in 1941. Luscombe, hard hit by alu- 
minum priorities, reduced output to 290 
ships from 495 the year before, while 
Porterfield cut production by 50 craft to 
a total of 185. 


Commercial activity of Waco, for 
years one of the industry’s largest vol- 
ume-producers, was confined to. "mop- 
ping up” of orders on the books as the 
company shifted to concentrate on pro- 
duction of Advanced Trainers for the 
CPT program. Already in this category 
was Ryan, 100 per cent engaged in mili- 
tary work. Also joining this group dur- 
ing the year was the Beech Aircraft 

Perhaps indicative of future trends, 
two new plastic bonded plywood ships 
made their appearance last year. One, 
the Langley, is a four-place low-wing 
cabiajob powered by two 65 hp. Frank- 
lins, was designed by Martin Jensen, 
second-place winner of the Dole race to 
Hawaii in 1927. The other was the Mor- 
row trainer, a two-place, tandem ad- 
vanced trainer carrying the new 175 
hp. opposed Lycoming six engine, was 
first test flown by the veteran Vance 
Breese on Nov. 1. 

While war-time restrictions will con- 
tinue to drastically curtail private flying, 
the industry looks forward to consider- 
able production again this year. With 



Flights of civil planes like these 

i, carrying the in- 
~ ' Air Patrol. 


PRODUCTION 
Sets New Record 



the air force being expanded to embrace 
front 500,000 to 1,000,000 men, present 
pilot training programs will have to be 
greatly expanded. In addition, it is 
pointed out, the lightplane industry pro- 
vides an outstanding source of supply 
for subcontracting work for larger mili- 
tary aircraft. 

Normal production will be at least 
partially maintained, however, for, as 
one leading manufacturer said, “the 
Civil Air Patrol will undoubtedly pro- 
vide a steady market for aircraft mainly 
involving the sale of ships to individuals 
forming flights under the CAP. The 
prospects of a greatly enlarged CPTP 
should also do a great deal to keep the 
manufacture of light commercial air- 
planes extremely active during the 


of the light airplane by the Army for 
liaison, reconnaissance, artillery spot- 
ting and other similar purposes,” he 
added, "indicates that light plane manu- 
facturers will be kept busy turning out 
military versions of their current types." 
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The Backbone of Aerial Defense 

Ten Years of Civil Air Expansion 


C IVIL air statistics covering the 
past ten years show how through 
the lean years of the thirties this fast- 
growing new industry built the ground- 
work for the vast plane building program 
which this year will give the Allies in- 
disputable supremacy in the air and in 
due time bring victory to all the 
Democracies. 

Civil aviation stimulated the techni- 
cal development of aircraft and equip- 
ment, provided trained personnel and 
improved techniques of operation — in 


short, the nucleus of men, machines, air- 
ways, airports and manufacturing 
plant around which has been built in an 
incredibly short period a military air- 
craft production potential for the 
United States greater than all the rest 
of the world combined. 

In the preparation of this statistical 
section, grateful acknowledgment is 
made to the Aeronautical Chamber of 
Commerce of America, the Air Trans- 
port Association of America, the Civil 
Aeronautics Administration and Civil 


Aeronautics Board and the National 
Aeronautic Association for their ready 

It is regrettable that the complete 
information upon which to compute final 
figures for 1941 entries was not avail- 
able at the time of going to press. 
However, for those persons desiring to 
keep a file of these subjects, it is sug- 
gested that the final official figures In 
inserted in the original tabulation as 
they appear in subsequent issues of 
Aviation. 



Actually, there is no longer any direct sub- 
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AIRPLANES IN OPERATION 


PRIVATE FLYING 


1 9,760 

26,500 

MILES FLOWN 


1 78,178,100 

319,675,000 

CERTIFICATED PILOTS 


1 18.000 

100,000 

STUDENT PILOT CERTIFICATES ISSUED 
1 11,325 

102,000 

MILES FLOWN PER PASSENGER FATALITY 



2,537,103 


1,094,328 




TEN YEARS OF CIVIL AIR EXPANSION 
TO JANUARY I, 1942 
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Important Air Records 



[TERNATIONAL RECORDS (WITHOUT LOADS)- 


MAXIMUM SPEED: 

In landplane— 469.2 m.p.h. by Fritz 
Wendel, Germany, in Messerschmitt 
BF 109 R with DB 601 1,000 hp. 6n- 
gine, Apr. 26, 1939. 

In seaplane — 440.7 m.p.h. by Fran- 
cesco Agello, Italy, in M.C. 72 with 
Fiat A.S. 6 engine, Oct. 23, 1934. 

In amphibian— 230.4 m.p.h. by A. P. 
de Seversky, U. S., in Seversky with 
Wright '‘Cyclone” 710 hp. engine, 
Sept. 15, 1935. 

LIGHT PLANES .... In landplane (for 
100 KMS in category of motor cylin- 
der displacement between 6.5 and 9 
liters)— 243.9 m.p.h. by G. Parodi, 
Italy, in Ambrosini 7 with Hirth 
508/D 240 hp. engine, Aug. 27, 1939. 
In seaplane (for 100 KMS in cate- 
gory of motor cylinder displacement 
of less than 6.5 liters)— 142.1 m.p.h. 
by H. Kalkstcin, Germany, in Klemm 
WKL 35 B with Hirth 1M 506 en- 
gine, Sept. 11, 1938. 


HIGHEST ALTITUDE: 

In landplane— 56,046 ft. by Col. 
Mario Pezzi, Italy, in Caproni 161 
with Piaggio XI R. C. engine, Oct. 22, 
1938. 

In seaplane — 44,429 ft. by Col. Nicola 
Di Mauro, Italy, in Caproni 161 bi- 
plane with Piaggio XI RC 100 engine, 
Sept. 25, 1939. 

In amphibian — 24,950 ft. by Boris 
Sergievsky, U. S., in Sikorsky S-43 
with 2 Pratt & Whitney "Hornet” 
750 hp. engines, Apr. 14, 1936. 

LIGHT PLANES .... In landplane (In 
category of motor cylinder displace- 
ment between 6.5 and 9 liters)— 29,- 
773 ft by H. Illg, Germany, in BF 
108 c DIAXC with Hirth HM 108 C 
engine, July 7, 1939. 

In seaplane (In category of motor 
cylinder displacement less than 6.5 
liters)— 21,814 ft. by H. Kalkstcin, 
Germany, in Klemm WKL 35 B with 
Hirth IM 506 engine, Sept. 11, 1938. 


LONGEST DISTANCE 
(STRAIGHT LINE) 

In landplane— 7,158 mi. by Kellett, 
Gething, Gaine, Combe, Burnett, 
Gray, Great Britain, Nov. 5-7, 1938. 
In seaplane — 5,997 mi. by Bennett 
and Harvey, Great Britain, in Short- 
Mayo “Mercury” with 4 Napier 370 
hp. engines, Oct. 6-8, 1938. 

In amphibian — 1,429 mi. by Gen. F. 
M. Andrews, U. S.,in Douglas YOA-5 
with 2 Wright "Cyclone” 800 hp. en- 
gines, June 29, 1936. 


LIGHT PLANES .... In landplane (in 
category of motor cylinder displace- 
ment between 2 and 4 liters)— 3,917 
mi. by Pulkowski and Jenett, Ger- 
many, in Arado Ar 79 with Hirth 
HM 504 A2 engine, Dec. 29-31, 1938. 


liters) — 1,163 mi. by H. B. Chapman, 
U.S., in Aeronca S-65-C with Con- 
tinental 65 hp. engine, Oct. 12, 1939. 


UNITED STATES RECORDS (WITHOUT LOADS)- 


MAXIMUM SPEED: 

In landplane— 352.4 m.p.h. by Howard 
R. Hughes in Hughes "Special” mono- 
plane with Pratt & Whitney Wasp 
Junior 1,000 hp. engine. Sept. 13, 
1935. 

In seaplane — 245.7 m.p.h. by James 
H. Doolittle in Curtiss RSC-2 with 
Curtiss V-1400 600 hp. engine, Oct. 
27, 1925. 

In amphibian — 230.4 m.p.h. by A. P. 
de Seversky in a Seversky with 
Wright “Cyclone” 710 hp. engine, 
Sept. 15, 1935. 

LIGHT PLANES .... In landplane (for 
100 KMS in category of motor cylin- 
der displacement between 4 and 6.5 
liters)— 238.2 m.p.h. by S. J. Witt- 
man in Wittman "Special” with Men- 
asco C-4-S engine. Sept. 19, 1937. 

In seaplane (for 2000 KMS in cate- 

of less than 6.5 liters)— 73.2 m.p.h. 
by D. Eldred in Taylorcraft B-l with 
Lycoming 0-145, April 21-22, 1939. 


HIGHEST ALTITUDE: 

In landplane— 43,165 ft. by Lt. Apollo 
Soucek, USN, in Wright “Apache" 
with Pratt & Whitney 450 hp. en- 
gine, June 4, 1930. 

In seaplane— 38,559 ft. by Lt. Apollo 
Soucek, USN, in Wright “Apache” 
with Pratt & Whitney 425 hp. en- 
gine, June 4, 1929. 

In amphibian — 24,950 ft. by Boris 
Sergievsky in Sikorsky S-43 with 2 
Pratt & Whitney “Hornet" 750 hp. 
engines, April 14, 1936. 

LIGHT PLANES .... In landplane (in 
category of motor cylinder displace- 
ment between 2 and 4 liters)— 24,310 
ft. by Grace Huntington in Taylor- 
craft monoplane, NC-26581 with Con- 
tinental 65 hp. engine, Sept. 12, 1940. 
In seaplane— (No record established) 


(Note: An international altitude 
record of 72,394 ft. was established 

vens, U. S-, Nov. 11, 1935.) 


LONGEST DISTANCE 
(STRAIGHT LINE) 

In landplane— 5,011 mi. by Boardman 
and Polando in Bellanca monoplane 
with Wright J-6 300 hp. engine, July 
28-30, 1931. 

In seaplane — 3,281 mi. by McGinnis, 
Averill, and Wilkinson, USN, in 
Navy XP3Y-1 with 2 Pratt & Whit- 
ney 825 hp. engines, Oct. 14-15, 1935. 
In amphibian— 1,429 mi. by Gen. 
F. M. Andrews in Douglas YOA-5 
with 2 Wright "Cyclone” 800 hp. en- 
gines, June 29, 1936. 

LIGHT PLANES .... In landplane (in 
category of motor cylinder displace- 
ment between 2 and 4 liters)— 2,477 
mi. by J. M. Jones in Aeronca C-50 
monoplane with Continental 50 hp. 
engine, Nov. 29-30, 1938. 

cylinder displacement of less than 6.5 
liters)— 1,163 mi. by H. B. Chap- 
man in Aeronca S-65-C seaplane with 
Continental 65 hp. Oct. 12, 1939. 


ill 


Military Aircraft Types 

Army and Navy 


PRIMARY TRAINERS: 


PT-13 Boeing-Wichitn 

N2S-1 & 2 fBodng-wIchita 

PT-19 Fairchild 

N3N-1 Naval Aircraft Factory 

N3N-3 Naval Aircraft Factory 

CT-2 Phillips 

ST-3 Ryan 

STM-S2 Ryan 

PT-l St. l/ouis Aircraft 

PT-LM-4 SL Louis Aircraft 

PT-220-C Timm 

N2T-I Timm 

UPF-7 Waco 

l’T-7 ...White 


( For bombers used by Navy see other 
classifications) 


HEAVY BOMBERS: 

B-17-E, D. .Boeing (Army, RAF) 
Flying Fortress 

B-24, B Consolidated (Army, 

RAF) Liberator 
B-19 Douglas (Army) 


21B Curtiss Interceptor 

P-38 Lockheed Lightning 

P-51... North American Mustang 

P-43 Republic Lancer 

P-47 Republic Thunderbolt 

P-35 Seversky 

P-66 Vultee Vanguard 


NAVY FIGHTERS: 


NAVY SCOUT BOMBERS AND 
DIVE BOMBERS: 

SB2A-I Brewster Buccaneer 


F2A-2 Brewster Buffalo 

F2A-3 Brewster Buffalo 

F4F-3 Grumman Wildcat 

F4F-5 Grumman 

G-36A Grumman Martlet 


BASIC TRAINERS: 


BT-12 
BT-2 . 


NJ-1 .. 
SNJ-2 . 
BT-13A 
DGA-16( 


Fleetwings 

Fletcher 

• North American 
.North American 
.North American 

Vultee 

Howard 


ADVANCED TRAINERS: 


AT-7 Beech 

AT-11 ...: Beech 

T-50T Cessna 

AT-9 '. Curtiss 

AT-6 & 6A North American 

Harvard I & II . . North American 

ACAT-12 Republic 

SNC-1 Curtiss- Wright 

LIGHT AND MEDIUM 

BOMBERS: 


DB-7, A, B Douglas (Army) 

B-18A Douglas (Army) 

A-20A, B Douglas (Army) 

A-24 Douglas ( Army) 

I4B Lockheed (RAF) Vega 37 

B-25 . . .North American (Army) 

B-26 ...Martin 

167 Martin Maryland 

187 Martin Baltimore 

72 Vultee (RAF) Vengeance 


SBC-3 Curtiss 

SBC-4 Curtiss Cleveland 

SB2C-1 Curtiss (Helldiver) 

SBD-2 Douglas (Scout) 

SBD-3 Douglas (Scout) 

SBD-2 ..Douglas (Dive Bomber) 
SBD-3 ..Douglas (Dive Bomber) 

SB2U-3 Vought-Sikorsky 

Chesapeake 


OBSERVATION (Army & Navy): 

SOC Curtiss (Navy) 

0-52 Curtiss (Army) Owl 

S03C-1 ..Curtiss (Navy) Seagull 
G-2I ....Grumman (RAF) Goose 
SON-1 . . .Naval Aircraft Factory 

0-58A Aeronca (Army) 

0-59 Piper (Army) 

0-57 Taylorcraft (Army) 

SA2U-I. Vought-Sikorsky (Navy) 
0-49-A . .Vultee (Army) Vigilant 


NAVY TORPEDO BOMBERS: 


TBD-1 Douglas 

TBF-1 Grumman * 

TBU-1 Vought-Sikorsky 


ARMY PURSUITS, FIGHTERS, 
INTERCEPTERS: 


P-39 Bell Airacobra 

P-57 Bell 

339 ...Brewster Buffalo (R.A.F.) 

P-36 Curtiss Mohawk 

P-40D Curtiss 

(87A Tomahawk, R.A.F.) 

P-40E Curtiss Kittihawk 

P-40F Curtiss 


F4U-1. . .Vought-Sikorsky Corsair 


TRANSPORT & UTILITY: 

C-33 Douglas 

C-35 Douglas 

C-39 Douglas 

C-47 Douglas 

C-45A Beech (Personnel) 

C-55 

C-46 Curtiss 

JRB-1 Beech (Navy, Utility) 

JRB-2. .Beech (Navy, Personnel) 

GB-2 Beech 

(Navy Bu. of Aeronautics) 

JO-1 Lockheed (Navy) 

JO-2. . .Lockheed (Marine Corps) 

14 Lockheed (RAF) 

18. .Lockheed (Dutch East Indies) 
R3D-1 & 2 . .Douglas DC-5 (Navy) 

R2D-1 Douglas DC-2 (Navy) 

JRF-1A Grumman amphibian 

(Navy) 

JRF-2 Grumman amphibian 

(Coast Guard) 

J4F-1 Grumman amphibian 

(Coast Guard) The Widgeon 

JRS-1 Sikorsky amphibian 

(Navy) 

24J Fairchild (RAF) 

SR-10J... Stinson Reliant (RAF) 


PATROL BOMBERS: 

PBY-5 Consolidated (USN, 

RAF) The Catalina 

PB2Y-2 Consolidated' 2 (USN) 

PBM-2 Martin* (USN) 

PB2M-1 Martin* (USN)’ 

XPBB-1 Boeing* (USN) 



Aviation is a grim business today — a business of bombs and bullets. 
Its greatest opportunity will come after victory; then cargoes of 
commerce will replace loads of destruction. Then Timken Bearings 
will help to keep 'em flying for prosperity. Make sure your new 
airplanes have Timken Bearing protection. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Jacobs 

Jumps 


With a phenomenal increase in production achieved since June, 1940. Jacobs is in the 
midst of preparations to more than double present engine production with construction 
of a new plant to produce Pratt & Whitney engines under license. ... By J. A. HARRIS, III. 

Chairman of the Board. Jacobs Aircraft Engine Co. 


“O 


.NE of the j 


of 

accomplished in 
is the way the engincei 
to the remarkable achii 
Aircraft Engine Co. i 
unit production over 



evement of Jacobs 
n stepping up its 
several thousand 
than a year. 


This showing is the latest chapter in 
an inspiring industrial saga dating back 
to Hitler's march on Poland. It has 
involved constant cooperation between 
the Jacobs organization, the Procure- 
ment Planning Division and Air Corps 
in the War Department, the British 

backers who made the program possible, 
and Ford, Bacon & Davis, Inc., indus- 
trial management engineers called in to 
install production control. 

The story really begins about two 
years ago when the Air Corps asked all 


gine manufacturers to submit bids for 
preparing their "M-Day” plans in detail, 
showing requirements for expanding 
production up to 20 times the maximum 
capacity of the then existing plant. 

The specification for these plans in- 
volved an enormous amount of detail for 
it entailed not only the complete layout, 
retooling and enlargement of the prime 
contractor’s own shop, together with 
machines, tools, loadings, and so on, but 
also a complete breakdown of the 
amount of work to be subcontracted and 
the names and capacities of the subcon- 

Many of the larger companies were 
able to make this study with their own 
personnel, but the smaller companies, 
who were just feeling the first ex- 
pansion of British and French inquiries. 


Jacobs Aircraft Engine Co., manufac- 
turers of 7-cylinder air-cooled radial 
engines ranging from about 225 to 350 
hp. The engines were developed by Al- 
bert R. Jacobs, who is now vice presi- 

a long time prior to the expansion the 
demand for engines in this category had 
not averaged more than eight or ten 
units per month. 

Accordingly, it was decided to call in 
the engineering firm of Ford, Bacon & 
Davis to make the study. The Air 
Corps gave prompt authorization and 
the complete report was submitted April 
4, 1940. It was generally acknowledged 
as one of the most complete and detailed 
“M-Day” reports which the Air Corps 
had ever received. 

Meanwhile, negotiations with the 
British Purchasing Commission reached 





MANUFACTURING. 


a new $5,000,000 plant which is being 
financed by the Defense Plant Corp. 
'Hie newest thing in windowless “black- 
out” design, it will provide over half a 
million square feet of factory space. 
Equipment required will cost over 
$8,000,000. In this plant Jacobs will 
build under license 450 hp. Pratt & 
Whitney engines. It will be finished 
and equipped by July. 

This is eloquent testimony to the con- 
fidence placed in the Jacobs organiza- 
tion by government and industry on the 
basis of its production expansion record 
of recent months. 

Contributing substantially to this 
achievement were a whole series of engi- 
neering and production innovations ac- 
complished by the factory men. 

Additional grinders were needed for 
grinding the knuckle-pin holes in master 
rods, but they couldn’t be obtained 
within a reasonable length of time. So 
Turner decided to bore them. The tough 
steel broke, chipped and dulled bit after 
bit, but finally a diamond-hard tool steel 
was found which stood up under the 
grueling task assigned to it. Best of all, 
however, the time for the total opera- 
tion was reduced from about four hours 
under the old method to a mere 40 min- 
utes the new way. 

One and a half hours were required 
for the polishing operation on the same 
rods designed to resist fractures and re- 
duce service failures to the absolute 
minimum. They experimented with an 
apparatus which blasted the surfaces of 
the rods uniformly with tiny steel balls, 
producing a dense “skin” on the steel 
and accomplishing the same purpose. 
This method, which experience has 
proved at least as good, and probably an 
improvement, consumes only six minutes 
per rod. 

Each cylinder on the Jacobs engine 
has 27 cooling fins which are integral 
with the barrel. Grooves one-eighth of 
an inch wide and five-eighths of an inch 
deep have to be cut on a lathe. Three 
grooves at a time used to be considered 
the maximum praticablc number of cuts. 
However, by intelligent persistence a 
finning block like a giant comb was de- 
signed which cuts all the grooves in a 
single automatic operation. Each cyl- 
inder is thereby finned in one-ninth of 
the time formerly required, and the 
lathe, an expensive and bulky piece of 
machinery, produces nine times as much 

A prime example of Turner’s inge- 
nuity has been dubbed the "Octopus" by 
its operators. There are two sets of 
seven tappet-guide holes on each of two 
different levels around the rim of the 
dome-shaped front portion of the crank 


case. It is a magnesium casting, which 
presents a number of difficult problems in 
connection with machining and boring. 

Turner designed a large base around 
which he mounted seven drillheads, each 
with a two-spindle head. Adjusted to 
one-thousandth of an inch, fed auto- 
matically through a jig, 14 holes are 
drilled at one setting. Then compressed 
air, working through pistons and cams, 
elevates and rotates the fixture and a 
second set of 14 holes arc drilled. Cool- 
ant floods the work from an inverted 
funnel above and is sprayed from below 
to eliminate the ever-present danger of 
ignition of chips when machining mag- 
nesium castings. 


This machine took several months to 
build. It cost about $6,500. To do the 
same work, we would have needed two 
special multiple drills costing around 
$8,700 each— and might still be waiting 
for them. 

The protective enamel on cylinders 
used to take from eight to fifteen hours 
to dry, depending on the humidity of the 
air. Now the cylinders are hung on a 
traveling rack and move slowly through 
a drying oven formed of banks of infra- 
red lamps. The enamel bakes harder 
because it dries from the inside outward 
and the half-day period has been cut 
to about six minutes, a tremendous sav- 
ing in production time. 

These instances by no means repre- 
sent the extent of ingenious new appli- 
cations, but are typical of the common- 


sense methods by which Abbott, Mc- 
Fadgen, Turner and Stetlcr overcame 
all obstacles to convert a small shop 
employing around a hundred men into 
a real mass production aircraft engine 
plant. Employment has now passed the 

1.000 mark, and will reach a peak of 

5.000 on a 24-hour schedule when con- 
templated additions and the new plant 
are in full operation. 

The picture of things to come is not 
too clear at present, but I am firmly con- 
vinced that the life of our company de- 
pends on engineering for the future. 
For the present, we arc conducting our 
financial, managerial and engineering 
affairs on the soundest possible basis to 


insure a strong and healthy organization 
to meet future contingencies. For ex- 
ample, plant additions were built with 
advances on contracts, and we do not 
propose to pay dividends until they are 
all paid for. 

At the end of this emergency Jacobs 
engines will be flying by the thousands 
in single and twin-engine aircraft 
throughout the hemisphere. Much of 
this equipment will continue in the 
function for which it was originally 
designed. On the other hand, many of 
the airplanes will find other private and 
commercial uses before their useful life 
is ended. There will be a big servicing 
job to do through the years and we in- 
tend that the Jacobs Company shall be 
equipped to do that job in addition to 
producing better and better engines. 
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When a Navy pilot flies away on action, he’s alone with his powerful 
engine in a world of sky and sea ☆ His radio is silent. If it gave him 
guidance, it would also guide the enemy. What confidence he must 
therefore place in his instruments! *, They must help him find pin- 
point-like objectives in the ocean . . . and then show him the way to go 
"home” * They must also report to him the performance of his engine 
every mile of the way A They must be instruments of the highest- 
precision and accuracy . . . instruments such as Kollsman makes for 
both Army and Navy aircraft of the United States and Allied forces! 








Photo Templates 
Speed Produttion 


'1' duced by tile photographic tem- 
timc between the completion of engi- 

A finished template is turned out in 
from four to eight hours. It eliminates 
the long checking time, sometimes as 
much as 250 hours, that was necessary 
under other methods. 

Engineers and detail layout men 
make full size drawings on painted sheet 
metal. The drawings are photographed 
on glass plates. The glass negative is 
then used to reproduce the original on 
sensitized sheet metal, which is de- 
veloped, hypoed, washed and dried like 
any other print. 

The finished print on metal is the 
identical parts as there are planes to be 
ing information and instructions down 


exposed sheets to developer, hypo, stop 


g When dry the plate is placed In a car- 

ally immed by two 17 by 25 It. rooms, 
separated by a partition. The partition 



Lockheed Aircraft Co. has 
put photography to work on 
the production line. Engi- 
neers' drawings are trans- 
formed to fool-proof working 
shop patterns in a few hours. 


By G. T. ALLEN 

Lockheed photos by Leavens 

to the last bolt-hole location, perma- 
nently printed in metal. 

It is accurate: the allowable toler- 
ance of error is but l/1000th in. per 
foot and the template shows everything 
that was on the original engineers' 
drawings. The accompanying photo- 
graphs and captions describe, step by 
step, the salient details in the process. 






i n Checker examining details of print with 
I L . scale and magnifying glasses. 






'ow the 

atest Name in Rubber 
became a Great Name in 


T ODAY Goodyear is one of the 
nation's foremost builders of 
light metal-alloy subassemblies and 
parts for the mighty new air fleets 
that will win victory for America. 

These are not usual products of a 
rubber company. Neither are they 
overnight outgrowths of the war 
production program. How Goodyear 
comes to be building them is a story 
of unswerving faith in the future of 
aerial transportation that goes back 
to the dawn of aviation. 



It begins with our development of 
the first practical airplane tire in 1909. 
Then airplanes were still using primi- 
tive undergear — sled-runner skids, 
or bicycle tires that often burst and 
ripped off under landing impacts. 

The new Goodyear “Aeroplane" tire 
made take-offs and landings so much 
easier and safer, many airplanes were 
using it by 1910. 


Next we learned that aviators were 
complaining about wing coverings. 
The varnished canvas then used 
stretched and flapped in flight, retard- 
ing speed. 

Our solution was the development 
of a stretchless rubberized fabric, so 
tight-fitting it added 5% to an air- 
plane's speed. At the 1911 Chicago 
Aero Meet nine out of ten planes 
had Goodyear-covered wings. 

This success led us to 
build a giant 80,000 
cubic foot racing bal- 
loon of similar fabric 
— the famous Good- 
year 1. In 1913 it won 
the Paris International 
Balloon Race and 
brought the James 
Gordon Bennett Cup back to the 
United States. Goodyear balloons 
continued to win many races. 

So when the World War came, both 
the Army and Navy turned to us for 
lighter-than-air patrol and observa- 
tion craft. More than 40 non-rigid 
airships or “blimps," and upwards 


of 800 “sausage" balloons were de- 
livered to the U. S. forces. 



During that war we turned out 
thousands of airplane tires, and 
shortly after the armistice Goodyear 
completed development of the first 
rubber-covered, bullet-puncture-' 
sealing gasoline tank for airplanes. 

After the war Goodyear continued to 
expand its operations in all branches 
of aeronautics. We built the Army's 
first semi-rigid airship, the RS-1. We 
worked with the Glenn L Magan 
Company in forming metal struts for 
the Navy's first all-metal-frame 
bomber. We began building our own 
fleet of blimps, and we acquired the 
Zeppelin patents. 

During this 
period airplanes 
were becoming 
larger, fester and 
heavier.Smooth, 
safe landings 
became diffi- 





cult on hard, high-pressure tires. 
Goodyear met this with the low- 
pressure type Airwheel that has since 
revolutionized all tire design. 

In 1928, when the Navy decided to 
build two giant rigid airships, they 
naturally turned to Goodyear as the 
nation's most experienced builder of 
airships. In constructing these great 
ships — the largest aircraft ever built in 
America — we faced the problem of 
obtaining stronger duralumin alloys 
than this country had ever produced. 

As a result of Goodyear's efforts to 
secure stronger, lighter alloys for 
airship fabrication, America today 


produces alloys for airplanes far supe- 
rior to any known twenty years ago. 



During the thirties we developed 
featherweight magnesium - alloy 
wheels for transport airplanes, and 
hydraulic disc brakes that pack 
tremendous stopping power in small 
compass. 

Thus it was that Goodyear was ready 
and able to begin mass production 
of metal airplane subassemblies when 


America first moved to become the 
arsenal of democracy. 

Today Goodyear's great aircraft parts 
factories are producing complete 
all-metal wing and tail assemblies, 
nacelles, floats, ailerons, cabin struc- 
tures, bullet-puncture-sealing gaso- 
line tanks, wheels and brakes — in 
ever-growing torrent. 

Upon this work we are de- 
voting all the aeronautical 
experience and skill acquired 
in thirty years of pioneering, 
in full realization that our 
liberty is not secure until 
America commands the air. 



AIRCRAFT 



FASTER— FASTER— FASTER . . . Production mounts at the great new plant of Republic Avia- 



tion, only manufacturer of two standard pursuit types for our Air 
Forces . . . the P-43 Lancer and— now— the mighty P-47 Thun- 
derbolt, swiftest, highest-flying interceptor airplane in the world. 
Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 
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Structural Plastics 



In Aviation 


BY J. B. JOHNSON 

Chief Materials Laboratory, Army Air Corps 


the Society o! the Plastics Industry, Rye, 

stricted to those products in which the syn- 
thetic organic resins are used in sufficient 
quantities to influence the specific gravity 


P LASTICS in the form of sheets, 
bars, tube, and molded articles, are 
not new to aviation. Early flight would 
not have been possible without the 
-thermoplastic films which produced the 
light weight, taut, impermeable sur- 
faces. Pulleys, cable guides, and numer- 
ous applications for electrical and radio 
■equipment, have been used for many 
years. The distributor for the ignition 
system of the Liberty engine was con- 
sidered an excellent example of the 
molder’s skill over 20 years ago. The 
micarta propeller, developed during the 
same period, was one of the first appli- 
cations of a fabric filled phenol-formal- 
dehyde molding compound for a highly 
stressed aircraft part. One of the prin- 
cipal reasons for its development was to 
relieve a shortage of essential raw ma- 
terials, which sounds familiar today. 

Since the manufacture of resins is a 
branch of the chemical industry, it has 
been customary to classify plastics in 
accordance with the effect of heating 
and cooling, which is undoubtedly very 
useful to the molder but less so to the 
consumer, especially for engineering ap- 
plications. It is the mechanical prop- 
erties and permanency under operating 
conditions which are of paramount im- 
portance. 

About two years ago the Air Corps 
distributed a circular giving the desired 
mechanical properties for a plastic to 
be used for structural designs. The de- 
sired minimum values for mechanical 
properties, at 160 deg. F., 75 deg. F., 


and -65 deg. F., a. 

•Specific Tensile Strcr 
•Specific Yield Siren 
•Specific Flexural Sti 


igth . 22,000 lb./sq. in. 
gth. .13,000 lb./sq.in. 
rength 

22,000 lb./sq. in. 


•Specific Modulus of Elasticity.. .3.6x106 
Fatigue Limit.... 30% of Tensile Strength 

Impact Resistance 3 ft. lb. 

Creep. Not greater than Magnesium Alloys 




basis of previous experience with wood 
and metals and give a basis for evaluat- 
ing new developments. A plastic which 
has these properties can be used on an 
equal basis with metal and with only 
minor changes in design. However, 
the bulk and form factors are not con- 
sidered in a listing of the basic me- 
chanical properties. A material of low 
density may have a relatively low spe- 
cific tensile strength and yet, due to 
the thicker sections which may be used, 
produce a structure which will carry 
greater bending and twisting loads than 

higher specific strength but of high den- 
sity which requires the use of thin sec- 
tions subject to elastic instability. The 
contour of the surface and the design 
of the reinforcing members also influ- 
ence the strength and stiffness. 

It is essential that the values which 
are used as a basis for structural de- 
sign are obtained by using testing 
procedures which will insure that the 
laboratory results can be applied satis- 


factorily in engineering formulas. This 
is accomplished by using specimens 
which, when the load is applied with the 
necessary precautions for avoiding ec- 
centricity and restraint, have a uniform 
stress distribution over the test section, 
by applying the loads at rates compar- 
able with those in service and by sim- 
ulating the atmospheric conditions at 
which the material will operate. 

It is also highly desirable to stand- 
ardize on testing procedures so that the 
results from different laboratories are 
comparable. The standards issued by 
the American Society for Testing Ma- 
terials, which were developed in coop- 
eration with the plastics industry, 
formed the basis for the procedure 
adopted by the Air Corps (See Appen- 
dix). Since testing is simply a means to 

modifications of procedures may be ex- 
pected to accommodate materials of dif- 
ferent characteristics. For example, the 
reaction of plastics under steadily ap- 
plied loads (creep) is very important 
but no standard procedure has been es- 
tablished. 

The plastic industry is in position to 
greatly assist the aircraft industry in 
this respect. Several plastics have been 
tested using this procedure except for 
slight variations which had not been in- 
corporated at the time the tests were 
made. The results of these tests are 
given in Table 1. These data were 
taken from materials produced in 
the form of sheets and do not include 
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right angles to each other, and any 
molecular orientation of synthetic fibers 
must be balanced. As a general rule, 
the thicker a material for equal weight 
per square foot, the more efficient will 
be the structure. 

ure absorption, distortion after machin- 
ing, or with changes in temperature, 

ordinary organic solvents, and inflam- 
mability, are important, but depend 
upon the particular application and may 
be modified if warranted by an improve- 
ment in the mechanical properties. 

Concurrently with the development of 
plastics which meet the engineering re- 
quirements for the structural parts of 
airplanes, the plastic industry must also 
consider the problem of economic pro- 
duction. The airplane industry will pay 
more to effect a saving of a pound in 
structural weight than any other branch 
of the transportation industry, but the 
increased cost must still be less than 
the revenue which will accrue from that 
saving. The number of parts to be 
manufactured from a mold will be rela- 
tively small, often only a few hundred. 
Therefore, die costs may be the deter- 
mining factor in the selection of a ma- 
terial. Plastics which can be molded or 
formed in dies of low cost will have 
the advantage. Production also means 
assembling many parts to make a fin- 
ished structure. This involves the 
problems of joint design and suitable 
adhesives. A material may have satis- 


cannot be fabricated into a structure the 
applications are seriously restricted. 

The development of plastics for struc- 
tural purposes is not easy. It is similar 
in many respects to the development of 
useful metallic alloys. Painstaking re- 
search and often a lucky strike after 


obtain the labor: 
a rigorous sen 
accepted by engi 
be to take full 
range and vers: 



better airplane and not simply to obtain 
substitute materials for the present 
emergency. 

In the utilization of plastics, the in- 
dustry can expect the airplane builder 
to furnish the engineering, but in re- 
turn, the plastics industry must be able 
to supply data on the engineering prop- 


APPEND1X 

Methods Of Testing For Mechanical 
And Physical Properties Of Plastics 
(Turn to page 314) 



Steel in Stock 
for War Planes 
Production . . . 


Steel for plants, steel for planes, steel for plant equipment and 
maintenance . . . practically all of the thousand-and-one vital uses 
for steel in America’s gigantic plane production are served by the 
wide range of kinds, shapes and sizes in Ryerson stocks. 

True, Ryerson service is not normal — but all of the vast resources 
and broad experience of the hundred-year-old Ryerson organiza- 
tion have been placed at aviation’s command. Today, as always, 
aviation can depend on Ryerson to deliver the steel that’s needed, if 
it’s anywhere to be had! 

Put your steel requirements up to the nearest Ryerson plant. You’ll 
get prompt action whether it is a problem of procurement, applica- 
tion or fabrication we will be glad to work with you, with real help 
in the solution of your problem if exactly the kind, shape and size 
you need is not available. Stock List catalog mailed on request. 
Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Cin- 
cinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey 
City. 


Ryerson Aircraft Steels 
include: 

BARS, PLATES, SHEETS. 
STRIP. WIRE. TUBING. 
PIPE. STRUCTURALS 
AND ALLOYS— 

SAE X4130 Hot Rolled Normalized, 
Pickled Oiled — Cold Drawn An- 
nealed Bars — Hot Rolled Annealed 
Billets — SAE X4130 Heat Treated, 
Cold Finished, Rounds, Squares and 
Hexagons — SAE X4340 Hot Rolled 
Annealed Rounds and many others. 
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Service 
and the 
Aircraft 
Worker 


Brig. Gen. Lewis B. Hershey, Director of Selective Service, as 
House Military Affairs Committee in support ol the broadened me 


testified before the 
ire calling for regis- 


By 

BRIG. GEN. 

LEWIS B. HERSHEY 


M OST of the actual combat fighting 
in this war will be done by the 
young men of America. Modern warfare 
is of such a nature that it requires the 
greatest in physical stamina, coordina- 
tion, and reflex action. Generally speak- 
ing, the fitness of men for modern com- 
bat service is in inverse ratio to their 
age. 

Under recent legislation, more than 
26 million men between the ages of 20 
and 44, inclusive, are liable for military 
service. There arc an additional 13 mil- 
lion men 18 and 19 years of age, and 45 
to 65 years of age, who are to be regis- 
tered. This gives America a total man- 
power of some 41 millions of men who 
must do the tasks that are necessary in 
total war for total victory. 

Selective Service in total war is not 
going to deviate from the fundamental 
principles which governed its operations 
during the peacetime training program. 
Men will continue to be deferred from 
military service when they have de- 
pendents. Men will continue to he de- 
ferred from military service when the’' 
are "necessary men,” and are difficult or 
impossible to replace. 

However, management and industry 
must recognize that the man who is de- 
ferred as a necessary man is deferred 
temporarily and each employer has the 


responsibility to secure and train re- 
placements for such deferred men who 
are physically fit and would otherwise 
be available for military service. Occu- 
pational deferments are usually for a 
6-month period. When absolutely neces- 
sary, such deferment may be continued 
for additional 6-month periods, but only 
where their continuance in the present 
job is absolutely necessary for the main- 
tenance of our national health, safety. 

There is an adequate supply of re- 
placements for necessary men among 
those who are physically unfit for mili- 


tary service, those who are presently de- 
ferred because they have dependents, 
those who are above the ages liable for 
military service — 45 to 65— and in many 

cases among the women of this great 
country. 

Employers must be honest and sincere 
in their requests for deferments and 
must limit such requests to cases of men 
who are in fact necessary. No industry 
or activity, no matter how closely identi- 
fied with national production for war, 
can ever become a refuge for those who 
seek to avoid their obligation to their 
country in its hour of need. 


AVIATION IS A YOUNG MAN'S INDUSTRY. The percentage of 
workers within the age brackets prescribed for selective service is 
exceptionally high. The immediate need for still greater numbers of 
new workers is fully recognized and personnel training must be in- 
creased far beyond the scale now contemplated. It is the sincere 
intent of Selective Service officials to build up our armed forces with 
the least possible impairment of essential industrial production. But 
industry must appreciate the problems of Selective Service and co- 
operate with them in their important task. Manufacturers must pre- 
pare themselves to make replacements and to increase the percent- 
ages of women and older men in their organizations. To guide 
management in planning for the future, Brig. Gen. Lewis B. Hershey, 
director of Selective Service, has written the following statement of 
policy for our readers. 


IfUne Planed pen, Vcuf 
Speed 'iMetonq 

THOMPSON PRECISION GRINDERS 



THE THOMPSON GRINDER COMPANY 







Organizing Little Plants 
For Big Production 

By JACK FROST, Executive Secretary, Aircraft Parts Manufacturing Association 


W ITH world conditions as they are 
at the present time it is absolutely 
essential that small business firms hav- 
ing common interests voluntarily band 
together in trade associations. This is 
particularly true of the various small 
shops and businesses of many kinds 
which act as sub-contractors to the air- 
craft industry. Plagued with priorities 
problems, labor troubles, and other head- 
aches, these people need the strength 
of a united front in order to make the 
maximum contribution to all-out defense 
production. They also need a coordi- 
nated effort in dealing with government 
agencies and in protecting themselves 
against undue or unwise interference 
with their normal business procedures. 

It has been difficult for many small 
business people to appreciate exactly 
why they should go to the trouble and 
expense of supporting a trade associa- 
tion. But they are now beginning to see 
that so many government agencies are 
concerned with the problems of the de- 
fense effort being made at the present 
time that for purposes of self-education 



Jack Frost 


alone such an association is worth while. 

Our association has many functions 
but the most important are those con- 
nected with its work as a clearing house 
among the various members to dis- 
seminate information on mutual prob- 
lems, and as a front office for interpret- 



ing our problems to the various agen- 
cies of government, and interpreting 
the acts of these same agencies for our 
individual members. 

At the same time there are a number 
of things that our association, or any 
such association, probably cannot do. 
We cannot band together to establish 
wage schedules or working conditions. 
This might be misinterpreted as an anti- 
labor activity. And we can’t serve as a 
clearing house for placing orders among 
our members, at least officially, al- 
though informally it is possible to be 
of great help along such lines. But any 
effort to set up a central “casting 
bureau” for allocation of business among 
our members, however efficient such a 
scheme might prove, would be open to 
question as a conspiracy in restraint of 

This association was started in June 
1940, and now has a membership of 
more than 100 Southern California 
firms. Although we have but 100 mem- 
bers, we actually represent the entire 
aircraft parts processing and sub-con- 
tracting industry of this area, including 
a total of some 350 firms. The im- 
portance of this branch of the aviation 
industry may be illustrated by citing a 
few figures which are approximately 
correct as of November 1, 1941. 

The total number of employees of 
the aircraft parts manufacturers of this 
( Turn to page 308 ) 

Clean-up department ol Harvill Aircratt Die 
Casting Corp. and view oi some ot the 



CLARK serves the Nation on the flying fields of War and — 





— in the arsenals of Production and — 




on the airways of Peace 


CLARK TRUCTRACTOR Division of 

Clark Equipment Company, Battle Creek, Michigan 
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HYDROMOTIVE CONTROLS 


Engineers and Kuildrrs nf 
Oil Hydraulic Equipment 
Since 1921 
★ 


Like practically all other builders of modern airplanes, Republic 
Aviation uses Vickers Hydromotive Controls. These high pressure 
oil hydraulic controls are so generally preferred because they do 
the job dependably, smoothly and accurately ... no matter how 
severe the service. 

VlCKERS Incorporated 

1462 OAK MAN B L V II . , II E T B 0 I T , MICHIGAN 







than one pound each— some as light as a 
fraction of an ounce. Then again we are turn- 
ing out castings weighing over 3,000 pounds. 
The same skill and craftsmanship go into all 
National Aluminum Castings. 


W E pledge ourselves to work harder— will- 
ingly and cooperatively meet increased 
demands to the best of our ability. 

Recently we added a complete new plant with 
approximately some 200,000 sq. ft. It has been 
equipped with all modern equipment. And most 
important of all . . . our men in the shop have 
pledged their all-out willingness to turn to and 
produce tr 

By those behind the first line of defense, THIS 
WAR WILL BE WON. We will do our part and 
cheerfully carry our share of the burden. 

In addition to T-l Aluminum Alloy castings that 
have physical properties that meet the specifica- 
tions of many commonly used heat-treated cast- 
ings, we also produce heat-treated TENUAL 
aluminum castings. 

Alloys produced in accordance with Army, Navy, 
S.A.E. and A.S.T.M. specifications. 

T I ALUMINUM alloy 

SPECIFICATIONS M _ 397 I 


THE NATIONAL BRONZE AND ALUMINUM FOUNDRY CO. 





by a BRAIN and a PENCIL... 


A man hunched over a drawing board broods darkly as he sketches odd shapes on layout 
tissue .... 


Suddenly an excited gleam comes into his eyes. His 
pencil moves feverishly, bringing forth a graphic design, 
translating his brain child into a new device to serve his 
Nation in the arsenal of production. A device that will 
speed Victory, save lives and achieve a quicker peace. 

Men engaged in vital defense projects gladly pay a 
few extra pennies for A. W. Faber's WINNER Techno- 
TONE, America's standard of excellence in drawing pen- 
cils. You, too, will find that ideas come more readily, 
more smoothly with a WINNER Techno-TONE. 



DRAWING PENCILS 
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AND PERFECT PRINTS! 


i drafting 

n, TURQUOISE pen- 
cils arc speeding the hands that draw the 
plans that start ’em rolling to Victory ! 
Precision graded from 17 basic formulas of 
graphite and clay, TURQUOISE gives ex- 
actly the line you want from every lead every 
time. To prevent broken points and exces- 
sive resharpening, TURQUOISE lead and 
wood are super bonded into one inseparable 
unit that combines their strength against 
breakage. For smoother and faster work, 
the waxes that lubricate every particle of 
the lead are sealed in by the super bonding 

^URQUOISE sets' the pace! ‘Electronic 
graphite makes sharp lines so opaque that 
uninked tracings reproduce perfectly. 


iRBirci 
TURQUOISE 

DRAWING PENCILS 


EAGLE PENCIL COMPANY 

EAGLE PENCIL 


703 EAST 13th STREET, 

OF CANADA, LTD., TORC 







In their respective fields, a fine watch and a Cyclone engine represent the utmost in skill, ingenuity, 
and accuracy. But while the watch merely ticks away fleeting time, its powerful counterpart is saving 
hours which would otherwise be lost forever. Watches long ago reached their maximum of utility, but 
today Wright is preparing even greater time-saving engines to haul the huge air cargos of tomorrow. 
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How Edo Cuts Weight and Licks a Salt-water Problem 


Smooth water as a landing surface produces as 
much shock at 60 m.p.h. as concrete. A choppy 
sea multiplies the shock into extraordinary 
stress and strain on all pontoon designs. 

Edo Engineers, seeking greater strength 
and savings in weight, specify the dependable 
Boots Self-Locking Nut, an ingenious device 
which cannot be loosened by vibration. It be- 


comes a permanent, integral part of the float. 

Boots Self-Locking Nuts also help solve the 
problem of salt-water corrosion. Being all- 
metal, they halt the damaging effect of salt at- 

j Soots are the only one-piece, all-metal self- 
locking mils to pass the rigid tests of Army, 
Navy, and the Civil Aeronautics Authority. 



BOOTS 


AIRCRAFT NUT CORPORATION 

NEW CANAAN, CONNECTICUT 


Aviation In A War Economy 


By SELIG ALTSCHUL 


W ITH initial panic selling giving 
way to sober analysis, the mar- 
ket’s subsequent behavior attempted to 
again appraise the outlook for American 
industry. Our country’s full-throated 
shift to a war economy set in motion 
many new currents as well as accelerat- 
ing other movements already under 
way. 

The aircraft industry is definitely in 
the forefront of the announced goal of 
$56,000,000,000 worth of armaments a 
year. The extent of expansion in air- 
craft facilities and production is to be 
governed by the requirements of build- 
ing 60,000 planes, 45,000 of the com- 
bat type — this year. The attainment of 
this program will obviously involve 
super-human efforts on the part of the 
aircraft industry. It is not for this 
department to determine whether or not 
this announced schedule will be real- 
ized. 

This much is certain: The existing 
aircraft plants will not want for lack of 

sion is to follow along with the con- 
version of other industrial plants to- 
wards aircraft manufacture. Stupen- 
dous as it may have been, past produc- 
tion will appear small in comparison 

assertion that aircraft buildings will 

and substantial tax boost will take a 
heavy toll of the earnings residue. 

Such is the broad outline surround- 
ing the aircraft builders in a country at 

this? After the shock incident to the 
first burst of selling had subsided, air- 
craft securities experienced a quick 
rebound from their lows. Aggregate 
investor opinion appears to say that de- 
spite low profit margins and high taxes, 
aircraft equities at present prices repre- 
sented sound value. The course of 
future prices will be largely influenced 
by the fortunes of war. This in turn 
will have a direct bearing on the dura- 
tion of the war and its relation to the 
aircraft builders. (Aviation, October, 
1941). 

The market action of representative 
aircraft issues is illustrated in Table 1. 
It is interesting to note that such stocks 
as Boeing, Consolidated and Lockheed 
at no time during the panic reached their 
previous lows of the year. All aircraft 
issues at the 1941 year-end virtually re- 
covered the market declines of Decem- 


ber. The initial January, 1942 aircraft 
prices continued their upward trend. 

The accompanying table also affords 
ready comparison of the relative action 
of the leading aircraft issues. Clearly 
the most outstanding during 1941 were 
Consolidated and Boeing, both finishing 
the year at higher levels than a year 
previous. To many market observers 
and analysts, the action of Martin was 
the most disappointing of the year. This 
company was to have done great things 
during 1941. This expectancy was spon- 
sored and encouraged at every turn by 
official company statements. However, 
the quantity production of planes sim- 
ply was not there and the Martin or- 
ganization failed to live up to the ex- 
pectations. Plant transformation and 
lack of essential supplies and materials 
were blamed for this poor showing. 
Critics, however, point to the plant 
changes at Lockheed and the success 
of that company in rolling planes off the 
assembly line in volume. Further, the 
rest of the industry managed somehow 
to do much better in arranging for their 
sources of supply. 



In terms of long-term market action 
it is interesting to note that Douglas 
regularly sold at a price twice that of 
Martin. Now, the ratio is about three 

year ago, sold for less than one-half 
the price of Martin. Today, there is 
but a few points spread between the 
two. Other aircraft equities have like- 
wise outdistanced Martin. Such is the 
calculated decision of the marketplace. 

Definite progress, however, has been 
made by Martin in the adjustment of 
production problems and in obtaining 
a steady flow of materials. The investor 
in this company may also take solace 
in the fact that the various Government 
agencies will be there assisting and 
rendering aid where required. 

The season of annual reports will 
soon be at hand. Aircraft accounts, 
however, promise to be devoid of the 

vious releases in many instances. This 

Government’s ban on divulging infor- 
mation, will make it increasingly diffi- 
cult for stockholders to follow the affairs 
of their corporations. More important, 
managements will now be in a position, 
if so inclined, to camouflage practices 
which full publicity would ordinarily 
discourage. Responsible managements 
will probably eschew such practices as 
they may appreciate that while during 
our present war emergency everything 
goes, the same atmosphere will not pre- 
vail forever. At the conclusion of hos- 
tilities, there may be the inevitable in- 
vestigations of alleged excessive costs 
and charges of mis-management. 

The Securities and Exchange Com- 
mission has announced that it has 
amended its regulations so that in effect 
military contracts need not be publicly 
disclosed. This action is very obvious 
and plugs an important source of in- 
formation. This incident also recalls 
the backwardness of numerous corpora- 
tions in refusing to disclose but the 
most meager reports to stockholders 
and others who had a legitimate inter- 
est in ascertaining the facts. There was 
no useful purpose in this policy as any 
discerning analyst could go to the SEC 

ough study could reveal the innermost 
secrets of any company. The contention 
advanced by many company officials 

would be bad for competitive reasons 
or for other considerations, is abso- 
lutely fallacious and has brought more 
harm than good to those following such 
(Turn lo page 133 ) 





BONNEY TOOLS -Standard Equipment for 
Engines Made by Leading Manufacturers 


M ANY of the country's leading airplane engine manu- 
facturers have selected Bonney Tools as the tool 
equipment to be shipped with their engines. They realize 
that only in these fine tools can they obtain the same careful 
design, precision workmanship and fine finish that their 
product deserves. 

In the Bonney Line are complete assortments of sockets 
with detachable handles, open end and box wrenches 
screw drivers, pliers, hammers, files, feeler gauges, etc., 
all in a wide variety of types and sizes to meet every 
aeronautical need. In addition our wide experience in 
aviation needs and complete manufacturing facilities enable 
us to take care of practically all needs for special wrenches 


and tools for special applications. 

Your engine, too, is made to exacting specifications, 
and deserves only the finest tool equipment available — 
BONNEY TOOLS. We will be glad to discuss your 
tool equipment problems with you. 



BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. 

In Canada— Gray-Bonney Tool Co. Ltd., Toronto, Ont. 

Export Office — 38 Pearl St., New York, N. Y. 
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a policy of withholding information. 

The major conversion of the auto- 
mobile industry towards the pooling of 
facilities for armament production has 
brought in its wake, an underlying 
trend which may leave its mark on the 
aircraft group. 

One of labor’s principal social aims 
has been a greater if not equal voice in 
management. This has been based, prior 
to the war crisis, on the thesis that the 
working men contribute as much to the 
iinished product as the capitalist, hence, 
the directing authority should be shared. 
At one time, such division of power 
appeared very remote. But, now, labor 
has been given an active voice in deter- 
mining the processes of managing the 
transformation in the automotive indus- 
try. A place for labor on a joint man- 
agerial council is a revolution in social 
control surpassing in importance the 
principle of collective bargaining up- 
held by the courts. 

What has this all got to do with the 
aircraft industry? Simply this: A 
revolutionary development of this sort 
is rarely confined to one industry but 
becomes a national policy. Moreover, 
the automotive and aircraft groups are 
now related in more ways than one. 
Enlightened labor leadership may 
not only give labor a greater apprecia- 
tion of its responsibilities but may also 
stimulate industrial management as well. 

While air line securities broke badly 
during the war selling wave, only two 
issues— Penn-Central and TWA— made 
new lows for the year, and the remain- 
der failed to pentrate previous 1941 low 
marks. This was not surprising as air 
line equities gave ground easily during 
the forepart of 1941, making their lows, 
for the most part, at that time. Condi- 
tions prevailing at that time caused 
such action and the second half of 1941 
saw a renewal of confidence in the 
securities of the industry. Moreover, 
the group has been among the first to 
know whnt restrictions arc, hence is 
believed to have discounted many of 
the unknowns of a war economy. Penn- 
Central may have been unusually weak 
as it had to contend with the weight of 
new financing. TWA appears to be 
without the usual support of purchases 
by the Hughes Tool Co. It has been 
some months since SEC releases show 
purchases by this party. 

The air line equities, while experi- 
encing a quick rebound, did not com- 
pletely recover their entire December 
declines. This may be recognition of 


the fact that while the industry may 
maintain its independence, there will 

bilities during this war period. 

The carriers may anticipate growing 
governmental priorities on space with 
commercial passenger business giving 
way at times whenever Army, Navy or 
defense personnel must utilize the air 
lines to speed the war program. This is 
nothing new to the operators as for 
more than a year they have been giving 
defense officials and the armed services 
every consideration through priorities 

Certain normal commercial business 
may be lost, but the air carriers will 
benefit by sustained passenger traffic as 
a result of defense activity. Regularity 
of scheduled operations, however, may 
be subject to frequent emergency inter- 
ruptions as a result of air raid warn- 
ings or plane diversions for military 
missions. 

These interruptions depress air trans- 
port revenues. Regardless if scheduled 
flights are maintained or not, the regu- 
lar expenses continue without any off- 
setting compensation. It remains to be 
seen whether the CAB will take meas- 
ures to absorb the higher costs of the 
operators resulting from war factors. 

Previous trends and seasonal influ- 
ences are without effect in projecting 
the course of operations for the im- 
mediate future. Preliminary results for 
1941, however, afford an opportunity 
to examine accomplishments up to this 

P °The IS domestic air lines had gross 
revenues from all sources of about 493.- 
500,000 during 1941, or an increase of 
about 25 percent above 1940. Mounting 
operating expenses, however, more than 
offset this increase and the industry's 
net income aggregated but $4,000,000 
or about 10 percent below that earned 
for 1940. However, during 1941 non- 
recurring income such as profits from 
the sale of planes was very nominal, 
while during 1940 more than 25 percent 
of the industry’s net income came from 
such sources. Hence, the true earning- 
power of the air carriers showed a 
genuine improvement for 1941. 

There was no uniform earnings trend 
in the industry. Three lines — American, 
Eastern and Northwest — recorded new 
highs in net profits. This more than 
offset the poorer showing of the smaller 
lines, a number of which experienced 
increased deficits for 1941. It must also 
be noted that the industry had to absorb 
an aggregate deficit of $2,100,000 for 
the first quarter of 1941. This re- 
strained the group from finishing the 
year with a substantial increase in net 

The figures show that United is still 
in the process of losing ground in the 
transcontinental field. For the ten 


months to October 1941, United's gain 
in revenue passenger miles flown was 
only 19.2 percent above a year ago. As 
a matter of contrast, American gained 

30.8 percent and TWA 29.5 percent. 
What this means as a continuing trend 
is shown by going back to 1936 when 

■ United accounted for 37.8 percent of 

lues, 'Ameriran"^^^ percenTInd TWA 
26.4 percent. During 1940 these ratios 
became: American 45.5 percent, United 

31.9 percent and TWA 22.6 percent. 
The year 1941 saw more of the same 
with both American and TWA crowd- 
ing United. 

There may be some significance in 
the appointment of an assistant to 
the president of United Air Lines in 
charge of stockholder relations. The 
function of this new office is "answer- 
ing inquiries, furnishing adequate fil- 
ing proper contact with them (the stock- 
holders).” 

As a rule, most stockholders are 
apathetic towards the affairs of their 
individual companies. It is academic to 
repeat that ownership in publicly-held 

holders who theoretically are repre- 
sented by a board of directors which in 
turn elects the officers to actively man- 
age the affairs of the enterprise. In the 
case of United, a total of 1,500,451 
shares of stock is widely distributed 
among some 23,000 stockholders. The 
directors, in the aggregate, have re- 
ported holdings of less than 20,000 
shares or about one percent of the total 
outstanding in the hands of the public. 
While one director is a member of the 
banking firm that marketed 368,000 
shares of United stock back in 1936, 
this firm reported that it does not hold 
a single share directly or for any of its 

Therein may lie one significant rea- 
son for this solicitude for the stock- 
holders by the United management. 
With blocks of stock registered in the 
names of brokers it may be difficult for 
the company to learn the identity of the 
real owners. As long as there are no 
contending management slates, brokers 
may vote the shares in their name with 
the existing management. However, 
should any management be challenged, 
the broker must go to his client for 
written instructions. Effective sales- 
manship, in this event, may be expected 
to become an important factor. Thus, 
it not only becomes important to know 
who really owns the stock but to reach 
these people as well with "adequate in- 
formation". Future developments will 
tell their own story and may bear 
watching. 

Any air line company is a prize that 
can easily engage the attention of peo- 
ple with vision — and capital. 
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Again... TWA'S Flying Labs® 



BRINGS IN A VERDICT 


AT KANSAS CITY AIRPORT where TWA's operations base is located, 
A TWA's famous fact-finding flying laboratory "Research” has just 
landed. It brings to President Jack Frye and his Vice President, Paul Richter, 
performance data ... on instruments, lubricants and fuels: 

TWA is now in its 11th consecutive year as a user of Texaco Aircraft 
Engine Oil and Texaco Aviation Gasoline. TWA has proven through the 
years that these products are more efficient and more economical in service. 
And TWA's preference reflects that of the entire industry, for— 

More revenue airline miles in the V. S. are 
flown with Texaco than with any other brand. 

The outstanding performance that has made Texaco FIRST with the airlines 
has made it FIRST also in the fields listed in the panel. 

These Texaco users enjoy many benefits that can also be yours. A Texaco 
Aviation Engineer will gladly cooperate in the selection of Texaco Aviation 
Products, available at leading airports in the 48 States. Phone the nearest 
Texaco distribution point, or write: 

The Texas Company, Aviation Division, 135 E. 42nd St., New York City. 



THEY PREFER TEXACO 

★ More Diesel horsepower on 
streamlined trains in the U. S. is 
lubricated with Texaco than with 
all other brands combined. 


the U. S. are lubricated with Tex- 
aco than with any other brand. 



★ More buses, more bus lines and 
Texaco than with any other brand. 

power in the U.S. is lubricated with 
Texaco than with any otherbrand. 


TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 
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g. often without need of subsequent 
response to normalizing in light sec- 
jhness-strength ratio in fully heat 


treated medium sections — are all important factors 
contributing to the effectiveness of the steel. 

Our free publication "Molybdenum Steels in Air- 
craft Production" gives information covering physical 
properties, heat treatment and welding of X4 130 in bar 
stock, sheets and tubes. Data on other Moly steels 
used in aircraft structural parts are also included. 
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Von Can Put Your Finger On Parts 
Like These At Your Mallory Distributor 

Mallory makes it easy for you to get essential arc well trained and able to help solve your prob- 
elcctronic parts ... the ones you need for: lems. Want a rectifier? Condenser? Resistor? 

• Test or ex criincntal work in vour en i- Switch? Electronic hardware? Your Mallory Dis- 


led by Mallory- 253 and other industries. Use this catalog as your 

you promptly. These buying guide . . . depend on your Mallory Dis- 
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Greater Capacity 
for Aircraft Tubing 



To help speed aircraft production schedules, part of 
the tremendous facilities of Steel and Tubes Division, 
Republic Steel Corporation— world's largest producer 
of electrically welded tubing— is being devoted to the 
manufacture of Republic ELECTRUNITE Aircraft 
Tubing. Thus, more and more tubing is now available 
to help smash production bottlenecks in airplane 

Republic ELI 
the same pro 
of millions of feet of cz 

cations— affon 

welding. It is consistently unifor 
thickness, c 
hardness, vt 



1 tubes produced by a 


fections frequently fou 
types of manufacture. 

Republic ELECTRUNITE Aircraft Tubing n 




>• with a gauge range from .028 
g .065" in S.A.E. X-4130 steel. 



'Reptcite, ELECTRUNITE 

ELECTRIC RESISTANCE WELDED TUBING 







Peak Production for 

an AMERICAN VICTORY 

AUTO-LITE has available 23 great produc- flexibility of our organization, plus the 
tion divisions in 19 strategically located services of our famous engineering labora- 
Auto-Lite-owned plants. Of particular tories. For the aircraft industry Auto-Lite 
advantage to Auto-Lite customers is the is equipped to produce: 

ALUMINUM DIE CASTINGS • "STEELDUCTOR" LOW LOSS IGNITION CABLE • GENERATORS 
INSULATED MAGNET WIRE • RELAYS • VOLTAGE AND CURRENT REGULATORS 
IGNITION SYSTEMS • SOLENOIDS AND MANUAL CIRCUIT CONTROLS • HORNS • CONDENSERS 
DISTANCE TYPE ENGINE HEAT INDICATORS • LIQUID LEVEL INDICATING INSTRUMENTS 
FUEL PRESSURE GAUGES • BATTERIES • ENGINE OIL AND HYDRAULIC PRESSURE GAUGES 
TACHOMETERS • INSTRUMENT DIALS • PLASTIC PRODUCTS • STARTING MOTORS 
RADIO INTERFERENCE SHIELDING SYSTEMS • GUN-FIRING CONTROLS • IGNITION BOOSTER COILS 

For detailed information, write 

THE ELECTRIC AUTO-LITE COMPANY 


AUTO-LITE 
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GENERAL $§ ELECTRIC 


We were a BIG HELP 

to Jones on his order for 
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PILOTS . . . PLANE OWNERS . . . GROUND PERSONNEL . . . MEN . . . WOMEN 

Enroll NOW in the 


CIVIL AIR PATROL 



EDO AIRCRAFT CORPORATION 

Manufacturers of Float Gear for Naval, Military and Civil Aircraft 
Contractors to the U. S. Government 
402 SECOND STREET, COLLEGE POINT, L.I., N.Y. 



4 TO 5 SEATS 
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CIVIL AIRCRAFT-6 OR MORE SEATS 




The North American Aviation and General Motors 
Corporation Production Team is First in 
Emergency Bomber Program 


NORTH 


A M E R 


CAN 


AVIATION 
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THE B<5 IGNITION HARNESS TEST SET 





to check Ignition Harnesses 


satisfactory condition. 

Quickly, easily and accurately locates 
source of trouble. 


Operates from a 110 volt, 60 cycle 
source. (Can be furnished for opera- 
tion on other AC voltages.) 


AN IMPORTANT ADDITION TO YOUR B<3 IQUIPMENT 


THE B<3 CORPORATION 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 


136 WEST 52nd STREET, NEW YORK, NEW YORK 


6 OR MORE SEATS 
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WHO WILL B E THE KEY M E I 
OF TOMORROW IY AVIATION? 


The Future of Aviation 



Fhe first few weeks of war made clear to all the fact that Amer- 
ica’s future lies it 
of the hour. The Uni 
will overcome all its e 
craft. ([That fatal months and years do not separate us from this 
goal is largely due to the vision and perseverance of a small but 
hardy group of pioneer aircraftsmen. They stayed in aviation 
through thick and thin— despite public apathy and many hard- 
ships. And the day has come when their experience, their in- 
ventive and manufacturing skills are priceless and formidable 
weapons in the service of our country. C[ America’s persevering 
aircraftsmen have set an example for the generation which is 
taking over. And there is no doubt that our young men in avia- 
tion today will profit by and honor this example. Thousands are 
prepared, thousands more are preparing— thoroughly and reso- 
lutely— to make American aviation the most powerful force in 
the world for victory— and later peace. 


S. 




President 








ROUTING » DRILLING ■ SHAPING » GRINDING » MILLING 
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A NEW GIANT OF THE AIR . . for War or Peace 



• The large expansion of Air Defense was economy of operation is so vital to the 

• Cri c d 2 -| not yet on the horizon when Curtiss-W right armed forces. 

S|S° 4 ' mightier airliner, the largest twin-engine giant ships are in production to serve the 
transport in the world. United Slates Army as cargo and troop 

That its greater speed, its extra cargo anil transports. But the time is not far distant 

passenger capacity, and its inherent safety. when they will fly you over the nation's 

r plane— 6 compart- were all accomplished in a twin-engine commercial routes with the utmost in 

Weight Cyclone en. design is of additional importance since comfort and luxury. 




AIRPLANE DIVISION 
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at Tuskegee 


Tuskegee Institute purchased 
its UPF-7 Waco trainer in July, 
1940. Fourteen months later its 
log book showed some interesting figures: 
In 267 days the ship had accumu- 
lated 1475 hours, 26 minutes of op- 
eration ... an average of 5 hours, 53 
minutes per day. The ship was flown 
forty-nine consecutive days for a total 
of 229 hours, 17 minutes. Highest 


daily record, 13 hours, 45 minutes. 
During these 14 months, the Waco had 
three periodic checks and engine overhauls. 
At the last check, the Waco needed only 
normal reconditioning. Its general appear- 
ance was good. 

You can "keep ’em flying”. . . longer, 
with less service and maintenance when 
you use Waco UPF-7’s for your secondary 
training program. 
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JACOBS AIRCRAFT ENGINE CO 
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20 SECONDS for a 

g(J0 


★ Small, light, compact 

★ Accommodates wide range of cable 


★ Auxiliary grip holds cable insulation 
—prevents vibration from damaging 
strands 


★ Transparent Vinylite Sleeve permits in- 
spection any time 

★ Vinylite Sleeve can be marked with 
code or circuit number 








• Bunting leadership in the field 
of cast bronze bearings for all types 
of mechanical applications is also 
applied successfully to the develop- 
ment and manufacture of precision 
bearings for the aviation industry. 

Our comprehensive facilities, 
equipment and experience are at 
your command and we will appre- 
ciate the opportunity of quoting on 
your specifications. The Bunting 
Brass & Bronze Company, Toledo, 
Ohio. Warehouses in All Principal 
Cities. 


***** BtJ S HINGS 
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SOUTH BEND 
TURRET LATHES 


T"\ESIGNED for the efficient 


parts, the South Bend No. 2-H 
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VULIEE VENGEANCE 




AMERICAN 
AIRCRAFT 
ENGINES 
FOR 1942 

With sketches and photographs of engines. 
AVIATION presents a cross section of 
American aircraft engines. 
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PRECISION PRODUCTS CORP. 

BURBANK, CALIFORNIA 

EASTERN SALES ENGINEER: I. HENRY tllSN ER, HAGERSTOWN, MARYLAND 
CANADIAN ENGINEERING OFFICE: D. A. rjpMAS, MGR., 302 BAY ST.. TORONTO 





The Formica Insulation Company 

4628 Spring Grove Ave., Cincinnati, Ohio 


T HE physical properties of Formica make it an exceptionally 
valuable material for many uses in airplane manufacture. 
The Formica engineering department has aided the adapta- 
tion of the material by the development of many specialties 
for aviation use. It is always looking for more problems that 
can be solved by the use of laminated plastics and is always 
ready to cooperate with any manufacturer who has such a 
problem. 

Formica is light, strong, stable in dimensions under changes 
in both temperature and humidity; it is chemically inert and 
non-corrosive. And airplanes which operate under such a 
wide variety of physical conditions require many parts that 
possess those qualities. 

Here are a few that have been made from Formica: Control 
pulleys; Fairiead spools and pulleys, Fairlead rod guides and 
bushings. Insulating gussetts, cockpit window frames; hondles, 
knobs, grips, electrical bushings, buttons, tubes and punched 
parts, air pump vanes, bearings, chafing rings, propeller shanks. 

Let us cooperate in the development of others. 






His ear can hear the soundless song of steel 


Who is this “Doctor of Applied Research ”? He is the symbol of 
the spirit of Waugh Laboratories . . . ready to bring you the 
fruits of his labor ... to help you profit from some recent, 
highly important engineering findings in the field of forces, 
stresses, and vibrations. 

WAUGH LABORATORIES announces the availability of 
its engineering field service and testing laboratory facilities 
for stress determination and analysis. 

The staff engineers and several prominent consultants of 
Waugh Laboratories have been actively engaged for many 
years in the successful application of test methods and 
instruments to the solution of engineering problems. Their 
services may be procured on either a per diem or contract 


basis to assist in, supervise, or conduct field and laboratory 
tests, or in die design and construction of laboratories. 

In collaboration with Baldwin Southwark Division of The 
Baldwin Locomotive Works and General Electric Company, 
Waugh Laboratories makes available a complete line of test 
instruments and machines for the determination and analysis 
of stresses, and for the testing of materials. Instruments and 
machines may be purchased outright or they may be rented 
from Waugh Laboratories for specific tests. Engineering field 
service and laboratory facilities will be furnished by Waugh 
Laboratories. 

Information and literature describing specific facilities and 
their application to individual industries may be obtained 
by writing Kerens II. Roy, Director, at the address below. 



MAKING AVIATION HISTORY 



OUR ANSWER IS 

F/RF POWER/ 


The aggressor's first hour of shocking treachery is be- 
hind us. America is ready to answer on every front. 
To destroy attackers before they drop their death loads. 
Bell Aircraft and the U. S. Army Air Forces five years 
ago developed the world’s only single engine fighter 
carrying a 37 mm. shell-firing cannon. Complete fire 
power, pictured above, consists of a 37 mm. cannon 
and 30 cal. and 30 cal. machine guns. 


Engineered for mass production. Airacobras are stream- 
ing off the line. Ever increasing this production is now 
the solemn pledge of every Bell worker. 



AVIATION. February. 









mean 


• CAPTAIN 


I N winning this war here, in aircraft production, good tools 
are vital. J. H. Williams & Co. will continue to produce 
aviation wrenches from high-tensile alloy steel, according 
to traditional quality standards. Volume will pace military de- 
mands, will be stepped up further for civilian requirements as 
fast as available materials permit. Our constant aim is to supply 
veteran craftsman and raw apprentice alike with the weapons’ 


they need to finish this fight where it is most critical — in 
air supremacy. 

WESTERN WAREHOUSE AND SAIES OFFICE, CHICAGO • WORKS, BUFFALO 
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Ryan Aeronautical Co. 
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F ROM the very first moment of 
take-off until the airplane is 
taxied back to its hangar, “Igni- 
tion by Scintilla” must perform 
faultlessly — “or else.” Bendix- 
Scintilla craftsmen never forget 
this . . . because they know that 
our pilots dare not forget it. 


Bendix -Scintilla aircraft mag- 
netos, spark plugs, switches and 
radio shielding are built to de- 
serve, to the utmost limits that 
carefulness can attain, this high 
confidence with which they have 
been honored. 

SCINTILLA MAGNETO DIVISION 
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★ THE WORLD'S FINEST AIRCRAFT IGNITION ★ 
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168.8 

19.1 

6.36 

6.84 

10.57 

II. 0 

Sp 


Fab 


18.5 

675 

1,20034'9’ 

22'7\i" 

7' 

168.8 

19.1 

6.38 

6.84 

10.57 

11.0 

Sp 

Sp 

Fab 

18 

17.4 

860 

1,305 27' 

I7'8" 

5'6" 

120.0 

9.22 

3.77 

3.57 

12.40 

5.26Lmd,Sp 

w 

Fab 

Re 

n 5 

2,222 

2,960\\35' 

26' 

7' 10 ' 

197 

14.3 

7.5 

8.26 

25.7 

10.3 

W ‘0 

PI 

PI 

Fx 

18 1 

716 

1 . 175130' 

20'2" 

5'1I' 

142.6 

16.8 

3.3 

6.0 

10.2 

9.4 

DI 

D 

D.Fab 

Ty 

17.3 


1,300 30' 

20' 2" 

57/' 

142.6 

16.8 

3.3 

6.0 

10.2 

9.4 

If 

w 

PI, Fab 

Ty 


1.595 

2,200 34' 0" 

26'2" 

57' 

179.56 

19.16 

8.55 

6.71 

15.36 






19.2 



23'2" 

7'5' 






9 8 







’ |! 













15.3 

790 

1 ,300|35'6' 

23'3" 

7'5' 

173.8 


8 

8 

13.1 

9.8 

Spr 

Me 

Fab 

Fx 

14.5 

790 

1,300 35'6' 

23'3" 

TV 

173.8 


8 

8 

13.1 

9.8 

Spr 

Me 

Fab 

Fx 

10.0 

1,630 

2,250 

40' 

28' 10' 

10'3' 

55.2 


12.0 

3.2 

22.0 



ST 

Ply 

PI, Fab 

Fx 1 

9.98 

1,600 

2,245140' 

28' 10' 

10'3' 

55.2 


12.0 

3.2 

22.0 

1 st 




19.3 

800 

l,450\\36' 

21'6“ 

7'4" 

187 

17.4 

5 

7 

13.75 

1 1 .25, Sul, Sp 

Sp 

Fab 

Ol 

19.3 

812 

l,450\\36’ 

21' 6" 

7’4" 

187 

17.4 

5 

7 

13.75 

H ,25'< Sol.Sp 

Sp 

?ab 

Ol 

15 

884 

1 ,500\\36' 

2V 6’ 

7'4" 

187 

17.4 

5 

7 

13.75 

11.25 Sol.Sp 

Sp 

?ab 

Ol 

18 5 

650 

1 , 200| 35' 

20' 

5' 10 A" 

140.0 

13.0 

4.9 

5.65 

13.0 

8.75 DI 

3 

i’ab 

31 

19 4 

791 

1 , 260 135' 

21 ' 4 " 

y 

140.0 

13.0 

4.9 

5.65 

13.0 

8.75'DI 

3 

i’ab 

FI 

18.5 

650 

1,200 35' 

20’ 

5'IOH' 

140.0 

13.0 

4.9 

5 1)4 

13.0 

8 .75 DI 

3 


Ol 

17 5 

825 

1 ,3I( 

35' 

20' 

5' 10 A’ 

140.0 

13.0 

4.9 

5.65 

13.0 

8.75i|DI 

3 

i’ab 

31 

18 3 

905 

l,375||35' 

2 1 '4" 

y 

140.0 

13.0 

4.9 

5.65 

13.0 

8.75|DI 

3 

i'ab 

FI 

15.0 

1,275 

1,800 31'IH' 

2V7W 

7'6" 

227 

25.6 

8.5 

6.2 

23.0 

13.0 Sp 

A1 

Fab 

Fx 

14.6 

1,285 

i,9omr \A’ 

23'7*A" 

7'6' 

227 

25.6 

8.5 

6.2 

23.0 

13.0 jSp 

Al 

Fab 

7 x 

17.9 

1,000 

1 ,610132' 

20'6* 

6' 10' 

132.3 

13.5 

4. 1 

5.8 

10.6 

9.2 1 

Sol.Sp 

W 

Fab 

Fx 

13.43 

1,750 

2,350 

30'4‘ 

25'7A" 

7'9’ 

142.5 

9.78 

7.48 

8.53 

20.73 

17.75 \WBox 


Ply 


15.55 

770 

1,325 

30'6" 

18' 

77' 

<11.1 

9.54 

4.09 

8.8 

16.05 

8.9 

f 21 

f 21 

'ab ! 

? x 

17.0 



32' 6’ 

24' 

7'8' 











13.3 

1,040 

1,600 

28'3' 

275' 

96' 

199 

25.3 

4.3 

7.4 

12.6 

II. 6 Sp 

D 

Fab 

Fx 

17.0 

600 

1,160 

35'2M' 

22W 

>'8' 

178.5 

19.2 

4.02 

6.55 

14.65 

i6. 64 Sol.Sp 

) 

i'ab 

i'x ; 

22.0 

590 

1,160 

35'2^' 

22'oA" 

>'8' 

178.5 

19.2 

4.02 

6.55 

14.65 


) 

i'ab 

i'x ; 

18.4 

780 

1,200 

35'2'A’ 

2 2’ 6 A" 

7'6' 

78.5 

19.2 

4.02 

6.55 

14.65 

l0.64'}Sol.Sp 

3 

’’'ab 


17.0 

490 

1,160 

35'2A‘ 

22'3' 

6'8' 

178.5 

19.2 

4.02 

6.55 

14.65 


D 

Fab 

Fx 

15.5 

860 

1,550 

35’ 5*4“ 

22'6" 

vio" ! 

'79.0 

19.2 

4.66 

6.76 

14.66 

1 0.64 Sol,. Sp 




19.4 

750 

1,450 

35 W 

22'6" 

>'I0' | 

79.0 

19.2 

4.66 

6.76 

14.66 


) 



19.4 

750 

1,450 

35'5H" 

22’6" 

i'10" 

79.0 

19.2 

4.66 

6.76 

14.66 


) 



20.8 

833 

1,460 

35' 

22'3" 

>'9' 

66.0 

19.75 

5.17 

6.92 

15.04 

12. 12 



i'ab 


16.2 

830 

1.460 

35' 

22'3" 

>'9' 

66.0 

19.75 

5 1/ 

6.92 

15.04 

12. 12 


ip 



16 2 

861 

1,460 

35' 

22'3" 

>'9" 

66.0 

19.75 

5.17 

6.92 

15.04 

12. 12 




i'x ; 

13.6 

1,070 

1,700 

32' 

22' 10" 

i'I0.5" 

43 2 

13.13 

10.3 

6 0 

15.68 

9.8 


ip 

i'ab 

i'x ; 

14 43 

1,070 

1,734 

34' IH" 

21 '6" 

7'4" 

61.8 

13.13 

8.45 

5.75 

13.94 

11.56! 


ip 

i'ab 


13.0 

1,120 

1,800 

34' 1 

21'6" 

7'4" 

61.8 

13.13 

12.0 

5.75 

13.94 

11.56 

Sol.Sp 

ip 

Fab 

Fx 

18.0 

760 

1,350 

34' 

2I'9" 

57' 

64,6 

8.42 

8.94 

5 91 

14.76 

10.88 



Fab 

Fx 

16.9 

810 

1,350 34' 

2I'9' 

>'7' 

64.6 

8.42 

8.94 

5.91 

14.76 

10.88 



"ab 

i'x ; 

16.9 

810 

1,350 

34- 

21 '9' 

i'7" 

64.6 

8.42 

8.94 

5.91 

14.76 

10.88 


ip 



13 1 

815 

1,450 

34' 

2I'9" 

57' 

64.6 

8.42 

11.00 

5.91 

14.76 

10.88 


Sp 



13.0 

1,335 

1,900 

34'P.S 

2I'6" 

7'4" 

61.8 

13.13 

12.0 

5.75 

13.94 

11.56 





16.2 

830 

1,460 

35' 

22'3" 

5'9' 

66.0 

19.75 

5.17 

6.92 

15.04 

12. 12 




^x ; 

14.8 

1,345 

2,150 

37'6" 

25'4" 

5' 10' 

202,0 

16.2 

5.1 

6.6 

14.3 

11.3 

5, Me 

) 

VD.Fab 

i’x 

11.6 

1,308 

1,860 

30' 1" 

22'5' 

'2" 

34.3 

11.12 

4.64 

7.75 

14.48 

11.00 


) 

"'ab i 

i'x ; 

12.4 

2,070 

2,790 

34' r 

25'2" 

9'6" 

04.5 

27.72 

7.26 

9.67 

19.28 

20.62 

v.l 




12.4 

2,070 

2,790 

34 ' r 

25' 5“ 

T6“ 

304.5 

27.72 

7.26 

9.67 

19.28 

20.62jSp,I 

p,Pl 

ab 


12.4 

2,070 

2,790 

34'r 

25'2" 

V6" 

304.5 

27.72 

7.26 

9.67 

19.28 

20.62\\Sp,I 




18 7 

1,018 

1,680 

34' 

21 '8' 

5'6' 

55.0 

18.02 

8.41 

6.76 

14.20 

10.75 Sol.Sp 

td 



18.0 

825 

1,350 

27' 

22 ' 

T4" 

20.0 

10.0 

5.5 

7.6 

12.1 

8.1 ! 

\Sp “ 

3 ly 14 



18 > 

800 

1,200 

27' 

21'9" 

V 

26.6 

12.35 

3.68 

6.98 

10.75 






18.5 

800 

1,200 

27' 

21'9 ' 

V 

26.6 

12.35 

3.68 

6.98 

10.75 






18 4 

700 

1,200 

36' 

22' 

5' 10' 

69.0 










18.4 



36' 

22' 












18.4 

700 

1,200 

36' 

22 ' 

570' 

169.0 







Me 

n ab 


17 7 

660 

i:i5o 

36' 

22' 

6'l0" 

69.0 








Fab 

Fx 6' 

17.7 

660 

1,150 

36' 

22' 

6' 10' 

69.0 










18.4 

720 

1,250 

35'5' 

22'9' 

7' 

180.0 










18 4 

720 

1,250 

35'5' 

22'9' 

7' 

80.0 










18 4 

720 

1,250 

35'5' 

22'9" 

7' 

180.0 






Me, Sol.Sp 




15 3 

<,939.5 

2,450 

36' 

25' 5 A" 

'O' 6" 

184.9 

20.30 

12.10 

9.35 

17.62 





9.41 




25' 6 A” 


256.3 










9.02 



32' 8 A’ 

2 5' 6 A" 


256.3 











2,564 

2,650 

30' 

23' 1" 

i'6" 

243.6 










11 80 

2,579 

2,650 

30' 

23' 1" 

!'6" 

243.6 










13.5 

1,437.5 

2,180 

34'5J4' 

24'6M' 

7'2 A’ 

195.0 

18.3 

8.7 

9.75 

24,58 

15.6 

Sp 

W 

Fab 

Fx 7' 







140.0 










12.3 

1,358 

1,858 

34' 

22' 10’ 

6'5' 

184.0 

23.52 

8.68 

9.90 

31.68 

18.38 

PI, Box 

PI 

PI 

Fx 


Sh 6.00x6 
Sh 6.00x6 
Sh 6.00x6 
CleveAircraft 
Prod 6.00x6 
CleveAircraft 
Prod 6.00x6 
Aut 20x9-4 
Aut 20x9-4 
Firestone 
Ha 8.00x4 
6.00x6 


67 

6.00x6 

68 % 6.0i 

8.00x4 


Sh 6.50x8 
Go, Aw 

6.00x6 HD 
6.00x6 Fire 
Aut 6.50x10 
6.00x6 


Ha 8.00x4 
Shinn 6.00x6 
Shinn 6.00x6 
Shinn 6.00x6 
Shinn 6.00x6 

Ha 5.00x4 


Sh 6.00x6 
Sh 6.00x6 
Sh 6.00x6 
Sh 6.00x6 
7.00x5 Gr 

7.00x5 Gr 
Ha 8.00x4 
Ha 8.00x4 
Ha 8.00x4 
FI 6.00x6 


Sh.Mech 

Sh.Meeh 

Sh.Mech 

Cleveland 

Mech 

Cleveland 

Mech 

Aut 

Aut 

Sh.Mech 

Hyd.Pal 

Sh 


Pal.Hyd 

Ha.Hyd 
Mech.Sh 
Mech.Sh 
Mech.Sh 
M ech,Sh 


Ha,Hyd 

Hyd.Gr 

Hyd,Gr 


Oleo 

Oleo 

Oleo 

Oleo 


SkWh 

SkWh 

SkWli 

SkWh 


17 


Ol.Spr Wh 
Culver Spr 
Glad, Ol Wh 
Ol.Erco 
Ol.Erco 


Fuselage 

or Hull f 


ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 


SkWh ST.Wl.Fab 

Sk 
Wh 
Ol 
Sk 

SprWh 


Spr Wh 
SprWh 


Sh.Hyd 
Sh.Hyd 
Sh.Hyd 
Sh.Hyd 
Mech, Ha 

Mech, Ha 
Hyd.Pal 
Hyd.Pal 
Hyd, Pal 
Sh.Mech 


Hyd.Sh 

Go 

Hyd 

Firestone 
He, Hyd 
Hyd 


Hyd, Pal 
Hyd.Pal 


Ha 8.00x4 
Ha 8.00x4 
Ha 8.00x4 
Ha 8.00x4 
Go 18x8-3 
Go 18x8-3 
Go 18x8-3 
Go 18x8-3 
Go 18x8-3 
Go 18x8-3 

Sh 6.00x6 
Sh 6.00x6 
Sli 6.00x6 
Sh 6.00x6 
Go 18x8-3 
Go 18x8-3 
Go 18x8-3 
7.00-6 
SI 24 
SI 24 

SI 24 
Ha 6.00x6 
6.00x6 

16x7-3 GoAw 
16x7-5 
Go Air wheel 
Sh 6.00x6 
Sh 6.00x6 


Sh 6.00x6 
Sh 6.00x6 
Sh 6.00x6 

Sh 6.00x6 
Sh 6.00x6 
Sh 6.00x6 
7.00x8 A W 
8.50x10 
8.50x10 
8.50x10 
8.50x10 
Sh 7.00x8 


Ol.In.St 

Ol.In.St 

Ol.In.St 

Ol.In.St 

Ol.Bx 

Ol.Bx 

Ol 

Ol 

Ol 

Ol.Own 


Spr.Ol 
Merc 
Spr.Ol 
M ere 


Air 

Oleo, Spr 


Hyd, Pal 
Hyd.Pal 
Hyd.Pal 
Hyd.Pal 
Go, Mech 
Go, Mech 
Go, Mech 
Go, Mech 
Go, Mech 
Go, Mech 

Sh.Mech 

Sh.Mech 

Sh.Mech 

Sh.Mech 

Go, Mech 

Go, Mech 

Go, Mech 

Hyd 

Hyd 

Hyd 

Hyd 

Gr.Hyd 

Ha.Hyd 

Mech, Go 

Mech 

Goodyr 

Mech.Sh 

Mech.Sh 


Mech.Sh 

Mech.Sh 

Mech.Sh 

Mech.Sh 

Mech.Sh 

Mech.Sh 

Sh.Hyd 

Ha, Mech 

Ha, Mech 

Ha.Hvd 

Ha.Hyd 

Sh 

Hud 


AirOil 
Wh * 
Pn 


Ru 

Ru 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Hyd 

Ol 

Ol 

Hyd 

Hyd 


Spr.O 

Hyd.l 


Sc 

Sc 

Sc 

Bx.Ol 

Waco.Ol 

Waco.Ol 

Waco.Ol 

Waco.Ol 

Wally 

Timm 

Ol 


Wh 

6.00x2 

Strble 

6.00x2 

Strble 

6.00x2 

Strble 

6.00x2 

Strble 

Wh 


D.525 

WLS 


WLS 

WLS 

\Wl,ST 

ST, Fab 

STx4l30» 

Wl.ST.Fab 

Wl.ST.Fab 

Wl.ST.Fab 

Wl,ST,Fab 

Semi, Mo 

PI h 
D.M o 
Pl.Mo 


ST.Wl.Fab 

ST.Wl.Fab 
ST, Wl, Fah 
ST. Wl.Fab 
ST.Wl.Fab 
AD, Mo 
AD, Mo 
AD, Mo 
AD, Mo 
AD, Mo 
ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

Ply 
ST.Wl 
Stiff, Skin 
T.Tr.Wl 


Sk 

FuSw 

FuSw 

FuSw 

Sk 

Wh 

Sk 


Robr- 

Disks 

Wh 


ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

D.Mo 

D.Mo 

T.Al.Fab 

T.Al.Fab 

T.Al.Fab 

ST.Wl.Fab 


ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 

ST.Wl.Fab 
ST.Wl.Fab 
ST.Wl.Fab 
Plastic, PI 


Key to Abbreviations 


Approved on floats 
— Amphibian 
— Alclad 
— Aerol 
—Aluminum 
— Applied for 
— Aeronca 
— Autofan 
— Air Wheels 
— Biplane 
— Bolted 
—Box Spar 
— Bendix 
— Closed 
— Continental 
— Cyclone 
— Two row Cyclone 
— Aluminum alloy 
— Flying boat 
— Fabric 
— Floats 
— Ford 
— Franklin 
—Fixed 
— Glued 
— General 
— Gladden 
— Goodyear 
— Goodrich 
— Autogiro 
— Hayes 
— Hydraulic 
— “ I ” section 
— Inverted 
— Jacobs 
— Kinncr 
— Ken Royce 
— Landplane 
— Lambert 
— LeBlond 
— Laminated 
— Low pressure 
— Lycoming 
— .Monoplane 
— Metal 
— Mechanical 
— Menasco 
— Monocoque 
— Multicellular 
— Open 


Mech 

Men 

Mo 

Mu 

0 

01 
Op 
Pal 
Ply 
Pn 
Pob 
Pwh 
Pwj 
Pwwj 

Pww 


Wh /Semi- Mu, PI 


-Oleo 
— Optional 
— Palmer 
— Plywood 
— Pneumatic 
— Pobjoy 
— P. & W. Hornet 
— P. & W. Wasp. Jr. 
— P. & W. Twin 
Wasp, Jr. 

— P. & W. Wasp 
— P. & W. Twin 
Wasp 

— Sesquiplane 
— Ranger 
— Retractable 
— Reinforced 
— Lord Instrument 
Mounting 
— Lord Engine 
Mounting 

— Retractable wheel 
— Routed 
— Rusco 
— Riveted 
— Steel 
— Shock cord 
— Security 
— Skid 
— Streamline 
— Sea Level 
— Shinn 

. — Single Metal Box 
— Solid 
— Spruce 
—Spring 
— Stainless Steel 
— Studebaker 
— Tubing 
-Take-off 
— Truss 
— Tricycle 
—Wood 
— Warner 
Welded 
— Wright 
—Whirlwind 


AVIATION'S CIVIL AIRCRAFT 

AVIATION does not assume responsibili 



General 




Power Plant 

Performance 

Weight 

4-5 Seats 



v> 








§"2 

■3 






J 


o 




Designation or 

£ 

S 

1 


| 

t 

d 

d 

£ 

£ 

a&T- 

a sc-c 

3 C u 

j 

1° 

■4 



”2 

§”1 

I 

a d 

SCO 

.a a 

"ft 

a 

Manufacturer 

Model No. 

c 



fe 

*o 


2 


"e8-? 

z?.°: 


S’ d 


.a d 

.•s 

n ft 

n ft 



“ a 




q 

E-j 

£ 

Type 

a 

p 

z 

S 



1" 

z 

■s-ia 

£ 

a. 3 


1 

fa 

6 

< 

g~ 

as 

o 

02 

£ 

I- 

cS 

£ 








450 

S.L. 

160 

2,150 



215 

10,000 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

185 

S.L. 

58 

1,800 

30,000 



2,3 



638 


CBL 3 

5 

Wr.Ww 

450 

S.L. 

* 101 

8 670 

23.0 

99 

211 

178 

211 

190 

162 

M I65 

195 

135 

202 

170 

9,600 

9,700 

10,000 

8,200 

8,200 

7,500 

7,000 

50 

50 

46 

49 

49 
55 

50 
58 

1,100 

1,500 

1,300 

1,000 

1,125 

1,525 

720 

914 

15,500 

25.000 

18.000 

14. 17 
14.17 
14.17 
11.9 
13.5 
13.5 
17.3 
13.2 
15.96 

13.1 

10.5 

10.7 
16.9 

14.8 
11.3 
17.58 

12.5 

2,6 

2.5 

2.6 
2,2 

1.3 

1.4 
3,6 



713 


CBL * 

3 

Wr.Ww 

320 

S.L. 







649 


CBL 3 

3 

Pwj 




8 670 



182 

151 

157 

191 

122 



689 


CBL 3 

3 

Ja 




8 600 


84 



701 


CML 31 

4 

War.Ri 

145 




9.5 

19,300 

22,000 

15,700 

14,000 

Cessna Aik el aft Co 


701 


CML 31 

4 

War.Ri 


S.L. 

32 35 



93 



722 


CML 31 

5 

2Ja,Ri 


S.L. 


720 

9^5 

Fairchild Aircraft 

F-24 

707 

680 

680 

734 


CML* 

J 

CMA 

4 

War 28 

145 

300 

300 

400 

S.L. 

S.L. 

S.L. 

S.L. 

60 

8o 

2.45 

Fleetwings, Inc 

Fleetwings.^Inc . „ .^. . . . „ 

F-501 » 


5 

2Ran 

70 

108 

516 

775 

18.0 

20.0 

102 

82 

150 

S.L. 

139 

150 

6,000 

3,000 

59 

61 

1,078 

870 

14,300 

15,000 

16.0 

18.375 

12.67 

11.25 

2,50 

3.1 

Langley Aviation Corp 

2-4- A 



C 


Ft 

2-63 

2-90 

S.L. 

S.L. 

40 


10.0 

76 

165 


148 


48 

1,150 

18.500 



1,5 





CBL 

3 

Ly,Ri,Rm 

285 

S.L. 

125 

1,000 

18.0 


168 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

160 

174 

195 

200 

135 

144 

6,200 

8,500 

9,600 

9,600 

6-10,000 

6-10,000 

58 

60 

60 

688 

825 

1,550 

14.000 
16,800 

23.500 

24.000 

12.500 

14.000 

16.25 

17.06 

17.06 

17.06 

13.32 

13.32 

14.04 
14.0 

10.5 
W.O 
14.44 
11.40 

2,5 

2,5 

2,7 

2,7 

ro 

A i rrrnft fjn 



13,500 

CBL 

3 

Ja,lii,lim 




33 840 
33 830 

22.7 

25.6 


200 

204 

144 

152 

Ttmraft Pn 


714 

1 7 , 80C 

CBL 

; 

Pwj.Ri.Rm 





•i. * ■ ft u 



17,206 

CBL 

i 

Wr,Ri,Rm 





52 

52 

750 

850 

W Aircraft On 

YKS 

*626 

7, 11C 

CBL 

3 

|Ja,Ri 


S.L. 


33 504 

17.0 


W* A' ft p 


*626 

7.89C 

CBL 


LJa.Ri 


S.L. 




W A', ft P„ 


*648 

7,070 

CBL 


Con.Ri 

240 

S.L. 

70 

33 492 

16.5 

17.4 


145 

161 

125 

S.L. 

S.L. 

S.L. 

136 

151 

95 

6-10,000 

8,500 

S.L. 

52 

56 

40 

800 

950 

13.000 
14,200 

18.000 

13.32 

15.45 

10.0 

13.54 

12.67 

15.4 

1,9 

W “' U llrnftPn'" 


677 

12.80C 

CBL 


|Ja,Ri 





108 

2S, 

",?V. , • 4 r. r> 

New Standard D-25 
Duster 

108 


OLB 




S.L. 

62 








1 


















6 or more Seats 


Air Transport Mfg. Co., Ltd. . . 

Air Transport Mfg. Co., Ltd — 

Beech Aircraft Corp 

Beech Aircraft Corp 

Bellanca 

Bellanca 

Bellanca 

Boeing Aircraft Co — 

Boeing Aircraft Co A-314. 


Grumman Aircraft Engineering Corp. 


Lockheed Aircraft Corp 

Lockheed Aircraft Corp 

Lockheed Aircraft Corp 

Lockheed Aircraft Corp 

V ougkt-Sikorsky Div., United A 



223 




3-K 

300 

S.L. 

85 

450 

18.0 

78 

140 

1,000 

125 

1,000 

47 

,100 

18,000 

14.3 

15.0 

2,7 



CML 

8 

2Wr,Ww 

640 

S’./,. 

140 

720 

35.0 

wo, 

195 

S.L. 

180 

S.L. 

55 

,200 


20.7 

lb. lb 
10.3 

4,6 




DML> 

6-8 

2Wr,Ww 

640 

S.L. 

3 160 

1.200 

33 0 

99 

210 









CML 3 

8-9 

2Pwj 

9(H) 

SI,. 

2 210 

8 1,100 

43.0 

99 

230 

S.L. 



61 



21 . 5 

8.3 





CQL 

15 

Wr.Cy 

715 

3,900 

300 

610 

42.0 

150 

163 

7,000 



64 


16,000 


15.90 

6, 1 


565 


CML 

6 


550 

5,000 

200 

600 

36.3 

108 

190 









3,4 






Wr.W 

430 

3,000 

200 

860, 

25.2 

108 

160 

S.L. 

145 


64 










38 

4Wr,Cy 

4,400 

S.L. 

1 700 

1,675 

158.0 

138 

250 

16,200 

222 









704 


CMF 

CMA 

CMF 

CMF 


4W4Cyy 

6,400 

2, W0 
2,100 
4,200 
Perfo 
Perfo 
2,000 


3,400 



172 

210 


188 








A UM. 



7,500 

7,500 

7,500 




196 

7,500 

182 

10,000 

69 


18,500 

21.8 

TO 

12.7 











198 

7,500 

185 

10,000 

68 


18,500 

21.8 

12.7 








■ 3 3,700 



22b 

7,500 

209 

10,000 

7b 


18,000 

36.5 

13.5 






2Wr 

4P&W 

2Wr,Cy 

e and 
e and 
822 

techn 

techn 

2,125 

ical inf 
ical inf 
104.0 


inn n 










32 Landplane Transport 



pvn 

<7 21 

21 



innn 


qcpH 











6,900 

138 

220 

7,900 

194 

11,200 

67 

1,070 

21,900 

25.5 

io.5 

16,6 


669 



21 

6-202A 

7 ion 

7,500 

872 

2,125 

107.0 

138 

230 

8,500 

207 

15,000 

67 

1,130 

23,200 

25.5 

10.5 

16,8 



CML 

40- 

4P&W 

4,400 

6,200 

1,700 

2,540 

221.0 

156 

26) 

16,900 

242 

15,700 



26 , 600 

35.6 







42 

8 

P-2000 

800 

5,000 

200 

1,000 

51 0 

102 

201 

5,000 

190 

9,600 

62 

1,300 

22,000 

21.3 

8.9 

5,4 




CMA 

f 


800 

5,000 

220 

800 

31 0 

102 

201 

5,000 

190 


62 



21.3 


5,4 





17 


2,100 

7,500 

644 

1.54C 

95.0 

126 

263 







33.50 







17 


7 100 

15,400 

644 

1,540 

95.0 

126 

276 

16,700 

248 

19.000 

70 

1,850 

27,000 

33.50 

8.80 

12,2 


723 


CLM 

17 

2Wr,Cy 

1 80(1 

6,700 

644 

1,685 

96.0 

126 

230 

7,900 

229 

12,000 




33.50 


11,6 

11,8 



CLM 

17 

2Wr,Cy 

2 0 06 

6,900 

6 44 

1,676 

93.0 

12b 

259 

8,200 

15,300 

239 


70 



33.5# 





CLM 

17 


:>. m 

14,006 

6 41 

1,676 

93.0 

12b 

271 

248 











CML 

12 


HOC 

5 , 00C 

194 

810 

52.0 

101 

202 

5,000 

190 


64 



22.9 


6,4 





12 


900 

10,500 

231 

830 

71 1) 

10? 

7.12 

10,500 

202 


65 

1 , 160 



11.66 



616 


CML 

f 

2Pwj « 

800 

5,000 

201 

950 

52.0 

101 

223 

5,000 

212 

9,600 

65 



23.8 



F5-^-A 


CMF 

44 

4Pwww 

4.200 

7,500 

3,820 

3,800 


151 



175 

7,500 




H.t 


3#. 


Key to Abbreviations Used in All Aircraft Specification Tables 



— Approved on floats 

Cy 

— Cyclone 

Hyd 

— Hydraulic 

A 

— Amphibian 

Cyy 

—Two row Cyclone 

I 

— “ I " section 

AD 

— Alclad 

D 

—Aluminum alloy 

Id 

— Inverted 


— Aerol 

F 

—Flying boat 

Ja 

— Jacobs 

A1 

— Aluminum 

Fab 

-Fabric 

K 

— Kinner 

Apl 

— Applied for 

FI 

Floats 

Kr 

-Ken Royce 

Ar- 

-Aeronca 

Fo 

Ford 

L 

Landplane 

Aut 

— Autofan 

Fr 

-Franklin 

Lam 

—Lambert 

Aw 

—Air Wheels 

Fx 

Fixed 

LeB 

— LeBlond 

B 

— Biplane 

G 

—Glued 

Lmd 

Laminated 

Bu 

-Bolted 

Gen 

^General 

Lp 

-Low pressure 

Box 

-Box Spar 

Go 

-Goodyear 

Ly 

-Lycoming 

Bx 

— Bendix 

Gr 

-Goodrich 

M 

—Monoplane 

C 

— Closed 

Gy 

—Autogiro 

Me 

— Metal 

Con 

—Continental 

Ha 

— Hayes 






Q 

-Sesquiplane 

S.M.B. — Sms 



Rang 

Ranger 

Sol 


Mo 


Re 

-Retractable 

sp 

— Spn 



Ri 

Lord Instrument Mounting 

Spr 

— Spri 

0 


Rm 

Lord Engine Mounting 

SS 

— Stai 



RW 

— Retractable Wheel 

Stu 

— Stu< 

Op 


Ro 

Routed 

T 

—Tut 

Pal 


Ru 

Rusco 


Tak 

Ply 


Rv 

-Riveted 

Trs 

Tru 



S 

— Steel 



Pob 


Sc 

— Shock. Cord 

Wo. 

Pwh 

-P. & W. Hornet 

Se 

—Security 

War 

Wai 


-P. & W. Wasp, Jr. 

Sk 

-Skid 


Wei 



SI 

-Streamline 

Wr 

-Wri 

Pww 

Pwww 

-P. & W. Wasp 
— P. & W. Twin Wasp 

S.L. 

Sh 

—Sea Level 
—Shinn 

Ww 

— Wh 


SPECIFICATIONS (Cant'd) 


ity for the figures given 





AVIATIONS MILITAR 




f AIRCRAFT SPtCIFICATIONS 

(ssume responsibility for the figures given 


Weights 

Dimensions 

1 


Area (Sq. Ft.) 


Wings 

Landing Gear 


sl —: 
- o. 

Weight empty 

s 

It 

o 

1 

Length overall 

Height overall 1 

Wing (including 
ailerons) 

Ailerons (total) 

£ 

^ Rudder 

if 

Elevators (total) 

Spars 

Ribs 

Covering 

material 

Type 


Wheel type 
and size 

Brakes 

(type and make) 

Landing gear 
shock unit 
(type and make) 

Tail unit 

Fuselage 

or Hull t 







































































































































































































6.0/ 

4,95. 

6, »2 

34' 

29'9' 

9'2.75* 

213 

15.04 

9.81 

10.22 

24.22 

17.34 

Me 

Me 

Str.Skin 

Re.Ty 

136 

26'x6' 

Hyd 

01 


Mo 
























31.I6C 

47 «0 


67'IOft' 

I5'4^' 







D 







OI,Pn 

Rw 

D.Rv.AD 
















0 1 

2,37 

3,50 

32'2* 

24'5* 

9'2' 

297.4 

18 74 

3.14 

11.83 

21.5 

14.14 

Sol.Sp 

Sp 

Fab 

Fx 


SI 24' 

Hyd 

01 

Wh 

ST.Wl.Fab 

8 4 

2,56 

3 'll 

32'2” 

24'3' 

9'2' 

297.4 

18. 7^ 

1 14 

11.83 

21 5 

14.14 

Sol.Sp 

Sp 

Fab 

Fx 


SI 24' 

Hyd 

01 

Wh 

ST.Wl.Fab 

12) 

2,435 

3 id 

32'2" 

25' W 

9'2' 

297.4 

18.7-1 

3.H 

11.83 

21 5 

14.14 

Sol.Sp 

Sp 

Fab 

Fx 


SI 24' 

Hyd 

01 

Wh 

ST.Wl.Fab 




32'2' 

27'9Mo' 






21.5 



Sp 









1.9 

1,977 

2,«6 

32'2' 

24'9 y 2 ' 

9'4^' 

297.6 

23.78 

3.14 

11.83 

21.16 

14.14 

Sol.Sp 

Sp 

Fab 

Fx 

77 H 

SI 24' 

Hyd 

01 

Wh 

ST.Wl.Fab 
















Re 




















Al.Tr 


Re 



Hyd 

01, Pn 








































Hyd 










1,400 








D.Fab 






D.Rv^Io 



47,0 




























PI 

s 










1,500 

2,0 










PI 



Re 



Hyd 












































Me, Ad 













Me 



Re 





Wh 























Me, Ad 













Me 



Re 




























Me, Ad 






































Re 









































































7.5 

84,059 

140,6 

212' 

I32'4" 

42' 

4285.0 

410.0 

187.1 

200.4 

531.7 

410.4 

Ad 

Ad 

Ad 

Re,Ty 

420 

96' Dia. 

3yd 

01, Pn 

None 

Ad.Rv.Ad 

1.3 

19,081 

26,5) 

92' 

58'4" 

I8'5' 

993,0 

96.2 

58.0 

52.0 

121.7 

84.0 

Ad 

Ad 

Ad 

He 

237 

45x20-16 


01, Pn 

Wh 

Ad.Rv.Ad 

J.8 

16,691 

26,0 

95' 

>4'6' 

16' 1 1 ' 

987.0 

02.8 

47.1 

46.3 

128.0 

82.3 

Ad 

Ad 

Ad 

Re 

m 

45x17-16 

Hyd 

01, Pn 

Wh 

Ad,Rv,Ad 

> 3 

1 1 ,52( 

15,1) 

61 '4' 

47' 

I5'I0' 

464.8 

43.0 

22.5 

27. 5 

62.8 

40.8 

Ad 

Ad 

Ad 

Re, Tv 

203 5 

39' 

Hyd 

01, Pn 

None 

Ad,Rv,Ad 

5.3 

13,549 

17,3 

61 '4' 

46' 11' 

15' 10" 

464.8 

43.0 

28.3 

35.1 

62.8 

40.8 

Ad 

Ad 

Ad 

Re.Ty 

203.5 

44' 

Hyd 

01, Pn 

None 

Ad.Rv.Ad 

35 

15,007 

20,3)1 

61 '4' 

48' 

17'7' 

464.8 

43.0 

28.3 

35 1 

62.8 

40.8 

Ad 

Ad 

Ad 

Re.Ty 

203 5 

44' 

Hyd 

01, Pn 

None 

Ad.Ry.Ad 

> 2 

14,65! 

19,1) 

6 1 '4" 

48' 

I7'7' 

464.8 

43.0 

28.3 

35.1 

62.8 

40.8 

Ad 

Ad 

Ad 

Re.Ty 

203 3 

44' 

Hyd 

01, Pn 


Ad.Rv.Ad 













































20 

5,570 

7,6*| 

41 '6' 

3r8 r 

I0T 

323.8 

18.46 

12.53 

9.92 

52.1 

18.6 

3 

D 

D 

Re 

26 

30x7 

Hyd 

01, Pn 


D,Rv,D 

1 ?.( 

5,57( 

8,11 

41 '6' 

31 '8' 

10'!' 

323.8 

18.46 

12 V) 

9.92 

32 1 

18.6 

3 

3 

0 

Re 

26 

30x7 

Hyd 

31, Pn 


D,Rv,D 

1 3i 

5 56? 

7 71 

41 '6' 

31 '8' 

0'1' 

323.8 

18.46 

12.53 

9.92 

52.1 

18.6 

3 

3 

3 

Re.Ty 

26 

30x7 

Hyd 

31, Pn 


D.Rv.D 

J. 

5,56f 

8,3 

41 '6' 

31'8' 

0'1' 

323.8 

18.46 

12.53 

9.92 

52.1 

18.6 

3 

3 

3 

Re.Ty 

26 

30x7 

Hyd 

31, Pn 


D,Rv,D 


15,491 

20,6' 

6P4" 

18' 

7'7' 

164.8 

43 0 

28.3 

35.1 

62.8 

40.8 

Ad 

Ad 

Ad 

Re.Ty 

203.3 

44' 

Hyd 

31, Pn 


Ad.Rv.Ad 





















SS.Wh 

SS 

8.75 

1,740 

2,5) 

30' 

23.2' 

8. Y ' 

125.0 

11.4 

8.9 

4.1 

17.8 

8.2 

3p 

3p 

Ply 

Fx 

01 

8.00x6 

Hyd 

Air-,01 

Wh 

Mo, PI 





31' 

9' 

245 

14.6 


14.0 

25.8 

19.6 

D,Box 

D 

Me, Fab 

Re 

90 

7.50x10 

Hyd 

01 

Wh 

D,Mo 









13.2 

9.38 

30.43 

18.6 

3 



Re 


26x6 

Hyd 

)1 

rVh 

0,Mo 

B.9 

5,530 

7,9) 

49' 

38'4' 

12' 

375.0 

22.5 

26.7 

21.0 

44.8 

31.2 

D.Box 

D 

He 

Re 

90?6 

30x7 

Hyd 

01 

Wh 

3,Mo 

9.98 

1,600 

2,2- 

40' 

28' 10' 

I0'3' 

55.2 » 


12.0 

3.2 

22.0 


3T 

Ply 

PI, Fab 

Fx 

14.5 

7.00x5 

Mech 

01 

Wh 

ST.Wl.Fab 

























13,5* 

52' 

37'9H' 

9'9H 










Re.Ty 



















27' SmContr 



























3.5 

10,586 

15, 2 f 

61 '4' 

46'8' 

I0'l' 

538.5 

49.5 

18.87 

23.89 

73.56 

42.6 

D 

D 

D 

Re 

95 

39' SmContr 

Hyd 

01 

Wh 

D,Rv 













































1.5 

16,000 

24,00 


54'0tf' 

I5'9'f| 

610.0 

32.3 

40.8 

35.6 

92,0 

46.0 

D 

D 

Ad 

R 

232 

47' SmContr 

Hyd 


Sk 

0,Mo,Ad 


5,990 

7,76 

37'ft' 

32'2-K 

3'8" 

235.75 

16.6 

10.07 

10.80 

28.04 

16.46 

D 

D 

Ad 

Re 

41 

27' SmContr 

Hyd 


Wh 

O.Mo.Ad 

5 

4,106 

5,24 

42' M’ 

28'l IK 

11 W 

253.7 

22.8 

5.33 

13.21 

28.34 

21.76 

D 

D 

Ad 

Re 

II3U 

27' SmContr 

Hyd 


Wh 

D,Mo,Ad 

5 


5,24 


28' IK' 


253.7 

22.8 

3 33 

13.21 

28.34 

21.76 

D 

D 

Ad 

Re 

II3V> 

27' SmContr 

Hyd 




5 

3,958 

5,20 

42' M' 

28'I1K 

11 W 

253.7 

22.8 

5.83 

13.21 

28.34 

21.76 

D 

D 

Ad 

Re 

II3H 

27' SmContr 

Hyd 


Wh 

D.Mo.Ad 























.67 

6,566 

9,63 

48'ir 

35' 

I0'2' 

377 

24.0 

12.7 

25.4 

35.6 

34.4 

Ad 

Ad 

Ad 

Rw 

144 

36' SmContr 

Hyd 

01 

Wh 


.95 

5,477 

8,50 

48'ir 

35' 

10'2' 

377 

24.0 

12.7 

25.4 

35.6 

34.4 

Ad 

Ad 

Ad 

Rw 

144 

36' SmContr 

Hyd 

01 

Wh 






















Pn 


0 

600 

1,16 

35'2H" 

22'6H' 

6'8' 

178.5 

19.2 

4.02 

6.55 

14.65 

10.64 

Sol.Sp 

D 

Fab 

Fx 

71 

8.00x4 

Hyd 

Ru 

Sk 

St.Wl.Fab 

5 

4,279 

5,56 

36' 

25'4" 

9'9 y 2 ' 

220.0 

19.3 

10.0 

9.5 

18.9 

16 2 

D 

D 

Ad 

Re 

r id* 

27' 

Hyd 

01 

01 


65 




30'4" 

I4'4" 

250.0 

22.0 

11.1 

10.2 

23.3 

20.7 

D 

D 

Ad 

A 

r io* 

27' SmContr 

Hyd 

01 

Re 


76 

4,708 

6,03 


26' 10' 

9'9 y 2 ' 

220.0 

19.6 

9.96 

7.96 

18.9 

16 2 

D 

D 

Ad 

Re 

7' 10* 

27' SmContr 

Hyd 

01, Pn 

Re 

D & Ad 

.12 

5,146 

7,481 

41' 

27'8' 

9'9 y 2 ' 

250.0 

22.0 

10.17 

9.61 

23.4 

20.9 

D 

D 

Ad 

Re 

2' 10' 

27' SmContr 

Hyd 

01, Pn 

Re 

D & Ad 

96 

5,478 

7 13 

36' 

28'5?4* 

ilO' 2 *' 

223.7 

19.5 

10.1 

9.5 

19.2 

15.9 

D 

D 

Ad 

Re 

9'2i' 

30' SmContr 

Hyd 

01, Pn 

Re 

D & Ad 
























1,311 











Sol.Sp 

D 

Fab 



FI, 1965 




D,Mo 

























































Hyd 



Mo<feT,Trs 






















'720 

1 1 250 

35'5' 















Uecti 



ST.Wl.Fab 










Sol.Sp 

W 













25'2|i' 

10'7tf' 

184.9 

20.76 

11.84 

9.35 

26.12 

15.34 

Box 

Trs 

PI 

Fx 

10914 

7.00x8 A,W 

Hyd 

01 

Spr.Oil 

I’lastic.Pl 

05 

1,970 

2,650 

36' 

24'6^' 

io'7*r 

184.9 

20.76 

11.84 

9.39 

26.12 

15.34 

Box 

Trs 

PI 

Fx 

10934 

7.00x8 A,W 

Hyd 

01 

Spr.Oil 

Plastic, Ply 























7 

4,500 

6,500 

42' 

33'11M' 

9'9^' 

305.3 

27 6 

10.62 

11.45 

23.72 

16.44 

D.SM.B 

D 

D.Fab 

Re 

120H 

30x7 

Hyd 

01 

Wh 

ST.Wl.Fab 
























6,480 























p Q,Qr 

I?',, 


384.0 










132^ 





Me, Semi Mo 

















Hv,i 

hi 

W “ 

ir.'w ~ 


Key to Abbreviation! 


A 

— Amphibian 
— Alclad 

Ad 

A1 

— Aluminum 

Ain 

— Allison 

Apl 

— Applied for 

Aw 

— Air Wheels 

B 

— Biplane 

Bo 

— Bolted 

Box 

— Box Spar 

C 

— Closed 

CG 

— Coast Guard 

Con 

— Continental 

Crit 

— Critical 

Cy 

— Cyclone 

Cyy 

— Two row Cyclone 

D 

— Aluminum alloy 

F 

— Flying Boat 

Fab 

— Fabric 

FI 

— Floats 

Fx 

— Fixed 

G 

— Glued 

Gy 

— Autogiro 

Hyd 

I 

— Hydraulic 
— “1” Section 

Id 

— Inverted 

Kr 

— Ken Royce- 


— Laminated 

Lp 

— Low Pressure 

Ly 

— Lycoming 

M 

— Monoplane 

Me 

— Metal 

Mech 

— Mechanical 

Men 

— Menasco 

Mil 

— Military 

O 

— Open 

01 

— Oleo 

Op 

PI 

— Optional 
— Plywood 

Pn 

— Pneumatic 

Pwn 

— P & W Hornet 

Pwwj 

— P & W Twin Wasp, ( 

Pwj 

— P & W Wasp, Jr. 

Pww 

— P & W Wasp 

Pwww 

— P & W Twin Wasp 

Q 

— Sesquiplane 

Ran 

— Ranger 

Re 

— Retractable 

Ro 

— Routed 

Rv 

— Riveted 

Rw 

S 

— Retractable wheel 
— Steel 

Sc 

— Shock cord 

Se 

— Security 

Sk 

—Skid 

SI 

— Streamline 

S.L. 

— Sea Level 

S.M.B. 

. — Single Metal Box 

Sol 

— Solid 

Sp 

— Spruce 

SS. 

— Stainless Steel 

StrSkin — Stressed Skin 

T 

— Tubing 

Trs 

— Truss 

Ty 

— Tricycle 

W 

-Wood 

Wh 

-Wheel 

W1 

—Welded 

Wr 

— Wright 

Ww 

— Whirlwind 


Military Aircraft 
Footnotes 

1 Has camera hatch in hull 
bottom for aerial mapping. 
Complete set of flight and engine 
instruments. Provision for in- 
stallation of deicing equipment. 
Accessories as in G-21A. 

2 Plastic. 

3 Full retracting electric. 

I Six machine guns, self-seal- 
ing tanks: all additional in- 
formation is restricted. 

5 First 35% of wing, spot 
welding. 

6 Total capacity, including 
“ overload ” fuel — 190 gallons. 

5 Total capacity, including 
“ overload ” fuel — 340 gallons. 

3 Parts mfr. deleted by War 
Dept. 

9 At 75% rated power. 

*' For gross weight less Vi fuel, 
power off. 

II This airplane will accom- 
modate 16 models of engines 
made by 6 American manu- 
facturers [130 hp. (Fletcher 
A-460 7-cyl. Radial) to 285 hp.] 

12 65% power. 

13 Blade loading. 

14 Blade area. 

15 Fuel load up to 350 gallons 
available. 

16 Available in range 320-420 
hp. with variable military equip- 
ment which may modify weights 
and performances. 

17 Available in range 225-320 
hp., not available with radio, 
armament, provisions of photo- 
graphic equipment. 

18 Convertible. 

19 Intermediary transition 
trainer designed to give pilot 
the feel and maneuverability of 
a pursuit ship. 

20 ATC not yet received. 

21 Oleo strut optional. 

22 Steerable. 


AVIATION S FOREIGN AIRPLANE 


BRITISH MILITARY AIRCRAFT 


Manufacturer 


Airspeed, Ltd. 

Armstrong-Whit worth 

A. V. Roe & Co., Ltd 

A. V. Roe & Co., Ltd 

Blackburn. 

Blackburn Aircraft, Ltd 

Blackburn Aircraft, Ltd 

Boulton Paul Aircraft, Ltd .... 

Bristol Aeroplane Co., Ltd 

Bristol Aeroplane Co., Ltd ...... 

Bristol Aeroplane Co., Ltd (Bombay T.-T. Bomber 

Brjstol Aeroplane Co., Ltd (Beaufort Bomber-Rec 

Bristol Aeroplane Co., Ltd ifn. • “ > 

De Havilland Aircraft Co., Ltd . 

De Havilland Aircraft Co., Ltd . 

Fairey Aviation Co., Ltd 

Fairey Aviation Co., Ltd 

Fairey Aviation Co., Ltd * . a . 

Fairey Aviation Co., Ltd iJSeafox Naval Rec 

Fairey Aviation Co., Ltd (Swordfish Naval Rec. . . 

General Aircraft, Ltd (Owlet Night Trainer. . . 

Gloster Aircraft Co., Ltd Gladiator Pursuit 

Handley-Page, Ltd j Hampton Bomber 

Handley Page, Ltd Hereford Bomber 

Handley Page, Ltd (Halifax Heavy Bomber. 

Handley Page, Ltd (Harrow Heavy Bomber 

Hawker Aircraft, Ltd (Hurricane Interceptor.. 

Hawker Aircraft, Ltd Henley Light Bomber. , 


Oxford Trainer 

Whitley IV Heavy Bomber. . 

Anson Coastal Rec 

Avro Manchester 

BothaIG.-P 

Skua Dive Bomber 

Roc Pursuit . 

Defiant Pursuit 

Blenheim Mkl Bomber 

Blenheim Mk IV Bomber . . . 


Beaufighter Attack 

"’iger-Moth Trainer 

lertfordshire T.-T 

.lbacore Naval Rec 
■attle Trainer Bomber. . 
Fulmar Fleet Fighter . . . 


Hawker Aircraft, Ltd 

Percival Ajrcraft, Ltd 

Percival Aircraft, Ltd 

Phillips & Powis Aircraft, Ltd . 
Phillips & Powis Aircraft, Ltd . 
Reid & Sigrist, Ltd . . 


^hoon Interceptor. . 
Q-b. Light Transport . 

Proctor Trainer 

Magister Trainer 

Master Trainer 

' Train 


Saunders-Roe, Ltd ([Lerwick G-P. Boat . 

Saunders-Roe, Ltd [(Saro-37 Trainer 

Saunders-Roe, Ltd London Mk II Naval Rec . 

Short Bros., Ltd Sunderland Naval Rec 

Short Bros., Ltd (Singapore III Naval Rec . . . 


Short Bros., Ltd 

Vickers-Armstrongs, Ltd . . 
Vickers-Armstrongs, Ltd . . 
Vickers-Armstrongs, Ltd . . 
Vickers-Armstrongs, Ltd . . 
Vickers-Supermarine, Ltd.. 
Vickers-Supermarine, Ltd . 
Vickers-Supermarine, Ltd . . 
Westland Aircraft, Ltd 


Stirling Heavy Bomber. . 

Wellesley Bomber 

Wellington la Bomber . . 
Wellington II Bomber . . 
Wellington III Bomber. . 

Spitfire Interceptor 

Stranraer Naval Rec 

Walrus II Naval Rec . . . 
Lysander Army Co-op. . . 


CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

OBL 

CML 

CBL 

CML 

CML 

OBFL 

OBFL 

OML 

CBL 

CML 

CML 

CML 

CML 

CML 

CML 


CMF 

CBF 

CMF 

'BF 


■ML 

ML 

CML 

"ML 

CML 

CML 

CBF 

CBA 

CML 


Armstrong-Whitworth 

De Havilland Aircraft Co., Ltd . . . 
De Havilland Aircraft Co., Ltd . . . 
De Havilland Aircraft Co., Ltd . . . 

General Aircraft, Ltd 

Moss Brothers Aircraft, Ltd 

Percival Aircraft, Ltd 

Percival Aircraft, Ltd 

Short Bros 

Foster Wickner Aircraft Co., Ltd. . 


[Ensign Transport 

[Dragon-Rapiae Transport . . 

Albatross Transport 

Flamingo Transport 

Cygnet Tourer 

Mosscraft Tourer 

Percival Q-6 Transport 

Vega Gull Tourer 

Short G. Transport 

Wicko Tourer 


CML 

CBL 

CML 

CML 

CML 

CML 

CML 

CML 

CMF 

CML 


Arado Flugzeugwerke G.m.b.H. . . 
Arado Flugzeugwerke G.m.b.H . . . 
Arado Flugzeugwerke G.m.b.H. , . 

Blohm & Voss 

Blohm A Voss 

Blohm & Voss 

Blohm & Voss 

Bucker 

Bucker 

Dornier-Werke G.m.b.H. . 
Dornier-Werke G.m.b.H. . 
Dornier-Werke G.m.b.H. . 
Dornier-Werke G.m.b.H.. 

Fjeseler . . 

Fieseler 

Focke-Wulf G.m.b.H .... 

Focke-Wulf G.m.b.H 

Focke-Wulf G.m.b.H 

Focke-Wulf G.m.b.H .... 
Focke-Wulf G.m.b.H .... 
Focke-Wulf G.m.b.H. . . . 

Focke-Wulf G.m.b.H 

Focke-Wulf G.m.b.H 

Focke-Wulf G.m.b.H 

Heinkel 

Heinkel 

Heinkel 

Heinkel 

Heinkel 

Heinkel 

Seinkel 

Heinkel 

Heinkel 

Heinkel 

Heinkel . 

Heinkel . . 

Heinkel . 

Heinkel 


AR. 95 Bomber-seaplane . . 

AR. 95 Observation 

AR. 96B Trainer 

Bv. 1 38 Observation 

Ha. 139-B Observation 

Ha. 140 Torpedo Bomber.. 


rpe 

BV.-142, T.-T 

Bu. 131 Trainer 

Bii 133 Trainer 

DO. 17-Z Bomber 

DO. 24 Observation 

DO. I8K Observation 

DO. 215 Bomber 

Fi. 156 Observation 

Fi. 167 Observation 

Fw. 44-J Trainer 

Fw. 56 Trainer 

Fw. 58 Trainer 

Fw. 187 Pursuit 

Fw. 189 Attack 

Fw. 198 Fighter 

Fw. 200 Transport 

Fw. 200B Transport 

Kurier Bomber 

HE 72 Naval Trainer 

He 74 Trainer 

HE 1 12 Pursuit 

1 1K-V Bomber 

HE 1 1 1 HAE Torpedo Bomber. 

HE 112A Pursuit 

HE 1 13 Pursuit 

HE 1 14 Naval Rec 

HE 1 15 Naval Rec 

HE 1 18 Dive Bomber 

HE 70-K Bomber 

HE 72 Trainer 

lHE-177 Bomber 

(HE 1 1 l-K-VA-H Bomber 


Henshel .' .' HS 123 Dive 

Henshel HS 124 G-P 

Henshel HS 126 Rec 

Junkers JU. 52 T.-T 

Junkers JU. 87-B Dive Bomber. . 

Junkers JU. 87-K Dive Bomber. . 

Junkers LJU. 88-K Bomber 

Junkers JU. 52-W T.-T. Seaplane 

Junkers JU. 89-K Bomber 

Junkers JU. 86 T.-T 

Junkers JU. 90 T.-T 

Messerschmitt ME. 109-E Interceptor. . . 

Messerschmitt ME. 110 Pursuit 

Messerschmitt Jaguar Fighter Bomber. . . 

IMP. IflO-P Pursuit 


Power Plant 


3/6 2A-S 
5j|2R-R 
3 2A.S. 

2R-R. Vultures 


2Bristol 
1 Bristol 
1 Bristol 
IR-R 
2Bristol 
2Bristol 
2Bristol 
2Bristol 
2Bristol 
Gipsy Major 
2Bristol 
I Bristol 
IR-R 
1R-R 
1N-H 
1 Bristol 
I Cirrus Major 
1 Bristol 
2Bristol 
2N-H 
4R-R 
2Bristol 
IR-R 
IR-R 


CML 

CML 

CML 

OML 


1 1 1 N-H 
6/7 2Gipsy-6 
3 1 Gipsy 
2 IG-M 

2 IR-R 

3 2Gipsy 
6( 2Bnstol 
2| 4Pobjoy 
6;2Bristol 
6( 4Bristol 
6j 2-2R-R 


4Bristol 
1 Bristol 
2Bristol 
2R-R 
2Bristol 
R-R 
2Bristol 
1 Bristol 
1 Bristol 


905 


905 

1,030 

840 

920 

1,010 

1,060 

1,400 

130 

930 

1,065 

1,030 

1,145 

395 


775 


150 

830 

980 

1,000 

1,050 

925 

1,030 

1,030 


700 

1,600 

835 

1,000 

1,145 

1,370 

1,030 

1,000 


775 


905 


5,000 

S.L. 

5,250 


16,000 

16,000 


3,500 

S.L. 


ei 


85 

500 

1,500 

95 


1,125 

1,900 

2,230 


1,000 

1,000 

440 


450 

420 

1,725 


1,000 

600 

600 


Performance 


10,000 

17.000 

7.000 


15,000 

15,000 

6,500 


14,000 

S.L. 

6,500 


20,000 


5,860 

7,000 

S.L. 

15,500 

15,500 


10,000 

18,500 

17,000 


1,000 
15,000 
S.L. 


6,560 

6,250 

5,000 


18,500 

6,000 

4,750 

10,000 


1,220 

770 

2,300 


710 

2,400 

1,150 

Approx. 

3,500 

1,150 


23,500 

25.000 

19.000 


27,280 

27.000 

25.000 


25,000 


11,000: 

19,250 

15.000 

33.000 
22,700 


22,800 

35.000 

27.000 
Approx. 

40.000 

21.000 


1,200 35,250 
880 26,300 


2,300 

1,350 

1,050 

1,600 


18, 5( , 
18,500 
26 , 000| 


5,322 

17,000 

5,375 


7,500 

25,500 

8,000 


8,100 

8,250 

13,800 


13, 

1,115 

12,020 


4,500 

1,644 

3,285 

11,780 


13,600 

4,911 

5,770 


3,600 

2,180 

1,250 

4,245 

3,000 


11,100 

28,290 

18,776 


11,250 

4,900 

4,065 


12,500 

14,400 

20,000 


21,000 

1,825 

17,600 


10,792; 


5,420 

7,720; 

2,300 

4,750, 

18,756' 


22,000 

45,700 

27,900 


65.000 

11,100 

27.000 


5,850 
19,000 
7,200 
5 , 920l 


BRITISH CIVIL AIRCRAFT 


45II4A-S 
. . !2Gipsy 
34;|4Gipsy 
2l|(2Bristol 
2 I Gipsy 


I Cirrus 
2Gipsy 
1 Gipsy 
4Bristol 
1 Gipsy 


556 

1,041 

1,210 



GERMAN MILITARY ARCRAFT 


CBFL 

7 

1B.M.W. 
















CBL 

2 

1B.M.W. 

88f 















CML 

2 


24f 





9,840 


9,840 



23,616 





CMF 

5 


60f 

S.L. 

2,57^ 

1 ,49( 









CMFL 

3 


51f 

S.L. 









i4,ioo 





CMFL 

4 

2B.M.W. 

aor 














CML 


4B.M.W. 

88f 















OBL 

2 

















OBL 


















CML 

4 


90C 

S.L. 












11,484 


CMF 

5/6 

3B.M.W. Cyy 

76f 





5,900 









CMF 

4 


60f 

S.L. 













CML 

4 

2D-B 
















CML 


















CBL 

7 

1D-B 

1 15( 















OBL 

2 


15f 















OML 


















CML 

5 


24C 














6(394 

CML 

7. 

2D-B 

1 OOf 














CML 

3 

2D-B 

1 OOf 

14.76C 












5,920 


CML 


1D-B 

1 OOf 

1 4 , 76C 













CML 

33 

4B.M.W. 
















CML 


4 B.M.W. 


*3,280 








1,220 





38,500 

CML 

6 

4B.M.W. 

I OOf 


1,180 

265 









OBFL 

2 


151 















OBL 

1 


7.4(1 















CML 

I 

ID-B 

1 07f 















CML 

6 


i ?.or 















CML 

6 

2D-B 

1 , 15f 





13,100 










CML 

1 


67(1 














CML 

1 

1D-B 

1 ,30C 















OBFL 

2 

1B.M.W. 

88(1 









1,090 






CMFL 

3 

2B.M.W. 

88(1 







11,150 







CML 

2 

ID-B 















CML 

2/3 

IB.M.W. 

750 















OBL 

?! 


150 














1,980 

CML 

5 

4D-B 

1,325 














CML 

6 


1,200 



2,140 


12,800 










SQ.L. 

1 

IB.M.W. 

800 













CML 

3 

2B.M.W. 

870 

8,200 



270 










CML 

2 

IB.M.W. 

87(1 

8,200 

135 


221 

9,840 





28,000 





CML 

19 

3B.M.W. 

/6(l 














CML 

2 


1 00(1 





13,500 


13,500 





9.J5 

6,085 

9,370 

CML 

2 


1 , 7.00 




250 






CML 

4 


1 200 




317 











CMFL 

2?J 

3B.M.W. 

750 

S.L. 


515 

172 











CML 

& 


1,200 




255 











CML 


2B.M.W. 

760 



930 

248 











CML 

43 









9,840 








CML 

1 

ID-B 

1 150 








3,100 






CML 

y. 

2D-B 

1,150 


400 

1,500 






35 666 





CML 

3 

2D-B 

1,150 



1,300 


16,400 











n_R u 
















SPECIFICATIONS 



AVIATION S FOREIGN AIR 


GERMAN CIVIL 


Manufacturer 

General 

Power Plant 

Performance 

Designation or 
Model No. 


1 

1 

f 

| 


1 

1 


! 

1 

i 

1 

ji 

li 

gi 


L- 

¥ 

j 


k 

¥ 

1 

Si 

gk 

c 

1 

1 

f« 

Blohm A Voaa . . 

Doraier-Werlte . 

IHA-139 Postal 

BO. 26 Postal 

8mf L 

i 

[junkers junm 



: 500 

1:23 

» 


,6 !93 


68.4 


11 





ITALIAN CIVIL 




PLANE SPECIFICATIONS 


AIRCRAFT 


34.2 18.4 22; 450 44,040 98.6 

two purely civil types are listed here. Other militarized civil aircraft a 


Landing Gear 


; listed in the military section. 


Fuselage 

or Hull f 


Y AIRCRAFT 






37.9 

32.10 
39.8 

50. 10 

50.10 

34.2 

73.10 

86.11 
98.5 
78.7 

81.4 
92 

30.5 

53.3 
53.3 
53.3 

28.9 

25.7 
31.6 

37.9 

37.9 

24.5 
46.11 
62 

70.5 

41.8 
60.4 

55.9 

26.6 

43.10 

43.10 
43.10 

9.5 

10.2 

10.11 

14.8 

I 204.4 
323 
253 






D. 

Me. 

S. 

Me. 
SS. D. 
W. 

W. 

W. 

W. 

W. 

W. 

Sp. 

D. 
Me. 
Wl. S. 
D. 

D. 

W. 

W. 

W. 

PI. 

PI. 

PI. 

PI. 

D. 

Fab. 

M. 

D. 

D. 

Fab. 

F. 

PI. 

PI. 

PI. 

PI. 

PI. 

Fab. 

Fab. 

Fab. 

Fab. 

Re. 
Fx. 
Re. 
Re. 
Re. 
Fx. SI. 


Wh. 

Sk. 

Wh. 

Wh. 

Wh. 

Sk. 

IS. D. 

D. Rv. Fab. 
Wl. S. D. 

S. D. 

Mo. D. , 

Wl. S. T. Fab. 
W. 

W. PI. 

W. PI. 

8.2 

6.94 

2,115 

3,540 

2,645 

6,200 




























9.83 

14.3 

1,235 

8,470 

18,040 

1,852 

13,090 

26,860 

9.8 

14.6 
22.2 

18.7 

14.8 
17 
19 
9.2 
9.2 

11.8 

11.4 

14.4 

188.5 
668 

914.6 


















FI. 












18,190 

19,000 

12,540 

22,010 

28,260 







Re. 

Re. 

Re. 

Fx. 

Re. 

FI. 

Re. 


Wh. 

Wh. 

Wh. 

Wh. 

Wh. 









Semi-Mo. W. PI. 
W. PI. 



839,3 








4,960 






29.7 



417 

417 

417 






2Box W. 
2Box W. 
2Box W. 

PI. 

PI. 

PI. 

S. Fab. 
S. Fab. 
S. Fab. 


8,800 

8,800 

12,320 

12,540 














Wh. 











21 , 25C 




















I0.25C 

53.2 











Fab. 



Wh. 

Wl. S. W. Fab. 



7 275 

10,253 

52.13 

42.3 

14.4 













4,630 

6,229 

43.3 

34.7 

10.6 
















1,764 

2,315 

31.2 

25.3 

9.8 

240 















954 

1,609 

29.5 

24 

8.2 

172 












































































4,995 




















31.10 

27.3 







































70.6 

52.10 


796 

















28.5 

22.9 

8.2 













Vie. Mo. 






51.5 


















35.9 

25.7 



















34.8 

26.10 

















3,377 

5,265 

36.4 

28.3 

9.8 
































Wh. 




3,916 

5,280 

37.11 

31.10 

11.6 

359 





















































9.5 

1,562 

2,255 

27.9 

22.11 

6.10 

129 

















59 

52.6 








Sp. PI. 









26,910 

42,345 

95.1 

77 1 

16.4 

979 














26,910 

42,345 

85.3 

65.6 

15 4 

1076 













37 92 

8.27 

16,720 

24,860 

66.3 

53.2 

13.6 

656.3 






PI. W. 

PI. 

PI. Fab. 

Re. 


Wh. 

Wl. S. D. PI. Fab. 

33.26 

9.83 

14,960 

23,100 

66,3 

53.2 

13.6 

656.3 






PI. W. 

PI. 

PI. Fab. 

Re. 


Wh. 

Wl. S. D. PI. Fab. 





78.8 



















38.000 

97.6 

73.6 

18 














Al 

RCI 

MFT 


















1 963 

2,209 

34.8 

25 

6.8 

193.7 















1,653 

3,03( 

29.5 

23.7 

6.5 

141 















18.19C 

26 , 9 1 ( 

86.11 

62 

22.2 

914,6 















22.50C 

36,832 

93 

63 

24.6 

1076 
















6,06; 



















10,475 

14,88: 

64 

48.9 

115 

635 















20,00C 

29,225 

j 93.8 

67 

16.1 

















24,26< 

82 


















13, 20C 

I8.15C 

75.3 

53 

















18,742 

29,115 

79. 1C 

57 

19.5 
















1,653 

2,315 

28.8 

23,6 

8.2 

236.7 















1,389 

2,051 

35.2 

25.3 

6 7 

189 















20,947 

3,307 

97.5 

73.1C 















34.64 

9.46 

15.I8C 

22.66C 

66.3 

53.2 

13.6 

646 






W. PI. 

PI. 

PI. Fab. 

Re. 


Wh. 

Wl. S. D. PI. Fab. 















PI. 
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* 















87 

63 



















42.7 

32.6 























































































































75 

62 

12.6 


























































39.6 

25 































Ty. 























































































196.9 




















74 

52.9 




















27.11 
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Key to Abbreviations 

A. — Amphibian. 

Ad. — Alclad. 

Al. — Aluminum. 

Approx. — Approximate. 

B. — Biplane. 

Bo. — Bolted. 

-Boom to tail. 

— Bendix. 

-Closed. 

-Army Co-operation. 
-Cyclone. 

— AlunSuum alloy. 
—Flying boat. 

-Fabric. 

—Floats. 


BTT. 

Bx. 

C. 

Co-op. 

Cy. 

D. 

F. 

Fab. 


Fx. 

— Fixed. 

G.P. 

—General Purpose. 

Ho. 

— Arrester hook 

aircraft carrier. 

I. 

— “ I " section. 

Id. 

— Inverted. 

I.F. 

— Isotta-Frashini. 

L. 

— Landplane. 

M. 

— Monoplane. 

Me. 

— Metal. 

Mil. 

—Military. 

Mo. 

— Monocoque. 

Mu. 

— Multicellular. 

O. 

— Open. 
— Oleo. 

01. 

Pia. 

— Piaggio. 

PI. 

—Plywood. 

Pwww. 

— P. & W. Twin Wa 

Re. 

—Retractable. 

Rec. 

— Reconnaissance. 

Rv. 

— Riveted. 

S. 

—Steel. 

Sk. 

—Skid. 

SI. 

-Streamline. 

S.L. 

— Sea Level. 

S.M.B. 

— Single Metal Box. 

Sol. 

— Solid. 

Sp. 

—Spruce. 

Spr. 

—Spring. 

SS. 

— Stainless steel. 

Sq. 

— Sesquiplane. 

St.Sn. 

—Stressed skin. 

T. 

— Tubing. 

T.T. 

— Troop Transport. 

Ty. 

— Tricycle. 

W. 

— Wood. 

Wh. 

— Wheel. 

Wl. 

—Welded. 


—From n. 
(Jap). 


* Most Japanese military and 
civil aircraft are either copies of 
well known foreign types, or 
foreign types built under license. 
Thus Japanese military machines 
will be seen to resemble Heinkel, 
Junkers, Fiat, Curtiss, North 
American, Boeing, Northrop, 
Martin, Seversky, and other 
foreign types. Japanese motors 
are all designed after foreign 
types. Many of the Japanese 
aircraft are of obsolete design, 
and for that reason we have 
endeavored to present only the 
most recently constructed in this 
chart. Type numbers go accord- 
ing to years on the Japanese 
calendar, thus aircraft built in 
1936 are classified as 96 machines, 
etc. 


ts ^CBCOCOTO 
g* P"$ n HKHH 

iZifc*** 
■§r=- P ??pp 

■§“ SSSor 

S w’aiCDaiH 
™ £««« » 


O 

H’O ■§■§■§ 

o==|= 



OOddOW>->> 


I I I I I I I I I 

^OddOCS»-> 
idffi c =-B S.’O = =; 



J.iiiUUi I 

« g =3 l 

2 3 &-C.O C^c"® c" C 
°-S*c e =o ft o-o i 
S-S._g._g g-.s-.e g. j 


- « > 

3 

2° oozg^ §. 


1 1 II 


^ooozs : o % 

2 < v -a g-ET r"< ® 


o g 

© 

3 P-o- 


^8 

© 2. 


Jacobs Air. Eng. Co 

Jacobs Air. Eng. Co 

Jacobs Air. Eng. Co 

Jacobs Air. Eng. Co 

Jacobs Air. Eng. Co 

Jacobs Air. Eng. Co 

Jacobs Air. Eng. Co. 

Jacobs Air. Eng. Co 

Kinner.Motors, Inc. 9 

Kinner Motors, Inc. 9 

Kinner Motors, Inc. 0 

Kinner Motors, Inc. fi 

Kinner Motors, Inc. 8 

Kinner Motors, Inc. 7 

Kinner Motors, Inc. 8 

Kinner^Motors, Inc. 8 

Mawen Motor Corp 

Menasco Mfg. Co 

Menasco Mfg. Co 

Menasco Mfg. Co 

Monocoupe Airplane Div., Uni- 
versal Moulded Products Corp. 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Pratt & Whitney 

Ranger Aircraft Engines 

Ranger Aircraft Engines 

Ranger Aircraft Engines 

Ranger Aircraft Engines 

Ranger Aircraft Engines 

Ranger Aircraft Engines 

Ranger Aircraft Engines 

Rearwin Aircraft & Engines, Inc. 

Rearwin Aircraft & Engines, Inc 1 
Rearwin Aircraft & Engines, Inc. 

Sky Motors 

Warner Aircraft Corporation 
Warner Aircraft Corporation 
Warner Aircraft Corporation 

Wright Aeronautical Corp 

Wright Aeronautical Corp 

Wright Aeronautical Corp 

Aviation Corp. (Lycoming) 

Aviation Corp. (Lycoming) 

Aviation Corp. (Lycoming) 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Continental Motors Corp 

Guiberson Diesel Engine Co 

Guiberson Diesel Engine Co 

Guiberson Diesel Engine Co 

Guiberson Diesel Engine Co 

I.-6M 

L-6MB 

L-4M 

L-4MB 

L-4MA7 (R-755-5) 

L-4PT (R-755-7) 

L-4MBB (R-755-9) 

L-6MBA (R-915-3) 

C-7 

SC-7 

K-5-2 

B-5-2 

R-5-II 

B-54 

R-55 

R-53 

25-S 

D-4 

D4-87 »3 

C4-S 

Lambert R-266 14 

Wasp Jr. ‘5 SB3 

Wasp >s S1H1 

Wasp >•’ S3HI 

W r asp > 8 S1H1-G 

Wasp >3 S3HI-G 

Twin Wasp 18 S1C3-G. 

Twin Wasp i 8 S3C4-G. 

Twin Wasp « 8 S4C4-G. 
Double Wasp 1 5 S I A4-G 

6-440C-2 

6-440C-3 

6-440C-4 

6- 440C-5 

SGV-770C-I 

V-880C-1 

GV-880C-1 

5-E Ken-Royce 

|5-G Ken-Royce 

7- G Ken-Royce 

70- A 

Super Scarab Ser. 50. . . 

Scarab 

'Super Scarab SEK. 16! 

. GR-I820-G202A 

. GR-1820-G203A 

. GR-I820-G205A 

D-290-A 

O-350-A 

0-435-A 

A -65 Series 8 

A -65 Series 9 

A -75 Series 8 

A -75 Series 9 

A -80 Series 8 

A -80 Series 9 

W-670 Series 6A 

W-670 Series M 

W-670 Series K 

A -980 

A -9 18 

A- 1020 

A-1071 
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Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Birotary 

Rad 

Lid 

Lid 

Lid 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Rad 

Lid 

I.Id 

Lid 
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VId 

VId 

Rad 

Rad 

Rad 
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Rad 

Rad 

Rad 

Rad 

Rad 

Rad 
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225* 
225 1 
225* 
225 
225 

300 

300 

350 

100 

125 

160 

125 

160 

175 

100 

125 

125 

150 

90 

400 

550 

550 

550 

550 

1050 

1100 

1000 

1050 

900 

1500 

1450 

175 

180 

190 

200 

Restr 

405 

450 

70 

90 

120 

60 

145 

125 

165 

1000 
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900 

1000 
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2100 

2100 

2000 

2000 

2000 

2000 

2000 

2100 

1800 

1900 

1810 

1925 

1850 

1925 

1850 

2100 

3500 

2175 

2175 

2260 

2375 

2200 

2200 

2200 

2200 

2200 

2550 
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2550 

2550 

2550 

2400 
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2400 

2800 

1950 

2250 
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2050 
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2100 

2300 
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2300 

2550 

2500 

2300 
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2600 

2600 

2700 

2700 

2075 

2200 

2175 

2000 

2050 

2150 

2300 

3700 

3700 
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S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

5000 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

S.L. 

3000 

S.L. 

5000 

8000 

5000 

8000 

5000 

7500 

6200 

12500 

7500 

15400 

7500 

13000 
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AMERICAN AIRCRAFT ENGINE SPECIFICATIONS 



FOREIGN AIRCRAFT ENGINE SPECIFICATIONS 
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• When it’s a matter of storing defense 
materials or parts — of keeping them out 
of the way, speeding production, saving 
space, protecting them against damage, 
yet keeping them at your finger tips for in- 
stant use — Berger can give you the answer. 
For Berger is one of the largest, the most 
experienced makers of steel storage equip- 
ment. Shelving for bars, tubing, long parts 
and material. Bins and cases for small 
assembly parts. Work benches that are 
adaptable to every need. Lockers for 


employees’ clothing and possessions. 
Every item sturdily constructed for long, 
hard service — planned for utmost effi- 
ciency — designed to meet the needs of 
any stock room, plant or office. 

Today, Berger’s entire facilities are being 
devoted to the production of storage 
equipment and other items for plants 
engaged in armament work. If your plant 
is in this classification, we shall be glad to 
send a competent representative to study 
your storage problems and to help 
work out plans and recommendations. 
During the present emergency, however, 
cannot fully supply the needs of 
plants not engaged in war effort — but 
we can send descriptive literature which 
may prove most helpful in the future. 







OZALID PRODUCTS DIVISION 

GENERAL ANILINE 8 FILM CORPORATION 
JOHNSON CITY, N.Y. 


WHEN YOUR PRINT MAKING is complete- 
all purpose — economical — that's when you increase print 
production — reduce print making costs. 

' With the Ozalid Process your prints are made at savings in 
time — labor — materials — because Ozalid is the only complete 
reproduction process. 

Positive-type whifeprints having blue, black or maroon lines 
are made simply by using Ozalid sensitized materials in any 
of its whiteprint machines. They are printed and dry developed 
in one compact unit. 

This process is time saving because prints are made in two 
easy steps, exposure and dry development ... the finished prints 
are dry, ready for instant use . . . duplicate originals are made 
quickly just as whiteprints . . . changes, additions and correc- 
tions can be easily made on transparencies without altering the 
original drawing. 

Production costs are cut because only one person is needed 
to operate any Ozalid machine ... the use of cut sheets elim- 
inates trimming waste . . . and uniform printing qualities of 
Ozalid materials lessen the possibility of over-exposure and 
subsequent waste of materials. 

Write today for information describing how easily you can 
make prints at great saving with the Ozalid process. 



AIR-MAZE AIRCRAFT AIR FILTERS 
HAVE PROVED THEIR EFFECTIVENESS IN ACTUAL USE 
for more than 15 years! 

Step by step, AIR-MAZE engineers have kept pace with the 
growth of aviation for nearly two decades. When the necessity 
for dependable protection of aircraft engines from destruc- 
tive dust and grit first became generally recognized, AIR- 
MAZE air fillers were already installed on Navy and civilian 
planes. Today, these famous filters are standard equipment on 
thousands of combat aircraft. They fully meet the U. S. Army 
and Navy specifications. 

Place your aircraft air filter problems with the experienced en- 
gineers who pioneered-and today LEAD, this important field. 


AIR-MAZE CORPORATION 



AIR-MAZE HAS SUPPLIED THE U. S. AIRCRAFT INDUSTRY WITH MORE 
AIR FILTERS THAN ALL OTHER MANUFACTURERS COMBINED 



ASIt-MAZi 


DIRECTORY OF 

UNITED STATES AIRLINES 
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America’s Civil Air Patrol 
Depends On Aeronca To 
Do Its Part 
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AERALLOY AIRCRAFT MAGNETO 
CONTACT POINTS 





Splitting a Second into 

Three Hundred and Sixty Five Parts 
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DIRECTORY OF AVIATION SUPPLIERS 





A 
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WINGS TO^flCTORY 

This un-retouched photograph, showing plant, defense production is being stepped up 
planes in V-formation over Miami symbolizes just as fast as added machinery can be installed, 
the indomitable morale of this City of Sunshine. and qualified men found to operate it. 

Miami's climate is building reserves of health 





BETTER SIGHT 

Designed for effective removal of rain, sleet and snow 
from curved or flat glass windshields of all shapes and 
sizes, the Acrotorque All-Weather Windshield Wiper is 
now flying with the U. S. Army and Navy, now standard 
equipment on U. S. Transport Lines from coast to coast. 
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CAN THESE PLANE AND ENGINE 
PARTS BE MADE BETTER. ..FASTER... 

WITH LIGHTWEIGHT, DURABLE PLASTICS? 



iHSsSS Beetle and Melmac 


CYAN AMID PLASTICS 





F^PEFENSE 1 


The Brazilian Government 
has obtained its second group of BEECHCRAFT biplanes, 
one of which is shown above in flight. Throughout the 
New World, as in many distant foreign lands, fast- increasing 

numbers of BEECHCRAFTS serve the cause ,tGO'/, 

A 3 Crj 

of Freedom in many vitally important ways. ^ 


BEECH 
A I R C R A F T 
CORPORATION 



BEECH AIRPORT 
WICHITA, KANSAS 
U. S. A. 



COMPASSES. Radio (Sa 
COMPASSES— Gr 
COMPRESSORS. Air ( 
COMPRESSORS - 


CONTROLS AND CONTROL 
SURFACES 
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A Handbook- Catalog that contains complete technical 
information on precision snap-action switches for Aircraft 

Twenty pages of clearly presented, conveniently arranged technical material never before 
assembled in ready reference form. Illustrated above is a sample "spread”, showing the 
clarity and detail of the plans and diagrams ... at right is a typical page, showing the 
completeness of the information this handbook-catalog contains. 

Dimensions, weights, operating principles, mechanical and electrical characteristics, 
housings, actuators, and suggestions for application . . . it’s all here! Send for your copy 
of Aircraft Catalog No. 70 now— there is no charge. 


MICRO GDC SWITCH 


I 







In transport or fighter. . .where men depend 
on performance . . . you will find Dumore fractional 
horsepower motors on quiet, efficient duty. They operate 
anti-icer pumps, cowl and wing flaps, oil cooler exit flaps, rud- 
der tabs, trim tabs, windshield defrosters, ammunition booster units 
and other vital controls. Dumore builds extra "Power Hours" into 
every motor, applying Dumore research to produce precision-built 
power units for front line pursuits or trainers. From Dumore 
laboratories have come more than 30 specifically designed 
aircraft motors. Consult with Dumore engineers 
about your power problem, without obligation. 






F EBRUARY 1908. Two men, 
fresh come from the frozen 
lake which has served them 
as a flying field, are thawing out 
by a roaring cabin stove. Their 
faces are flushed, partly by ela- 
tion, partly by the warmth of the 
room after the icy bite of the 
winter air outside. The younger 
of the two is scribbling excitedly 
in a diary, the words tumbling 
swiftly, impetuously from his 

pencil “ Today we flew — 

FLEW! Yes, after all these 


SZST". 1 '-' 3 * 

February 1941. Thirty-thr?e 
years on, and the seed so labori- 
ously planted on that. icy Febniary 
day out on the frozen lake iff now 
broad, strong timber. On the tar- 
mac outside the airport buildings 


a giant streamlined sky-leviathan 
is waiting to take off. Time mar- 
ches on Thirty-three years. 

It is a short time in which to 
progress from perilous three- 
hundred yard hops to regular 
transcontinental flights, yet even 
now who can tell how immeasur- 
ably far we are from full efficiency 
in the air? In a hundred years 

That thing is Filtration After 
long months of research, the 

filters, incorporating an entirely 
different principle of filtration, , 
which actually filter down to par- 
ticles 0.0004 in. diameter. This ; 
99.9% efficiency : human er 
deavour can go no further. 



[RATION EXPERTS 

I American and Canadian Agent : 
' E. Cantin, 101 Park Av., New York 















• Instruments, wing flaps, propellers, landing gear, 
bomb doors, gun turrets, fuel and oil lines are 
vital mechanisms in the performance of modern 
U. S. military airplanes. 

To these key parts flow the forces of power— air, 
gasoline, engine oil, and hydraulic fluids — for 
take-off, flying, fighting, and landing. 

But no ordinary tubing will carry these fluids 
because aviation hose must withstand heat in the 
inside . . . sub-zero temperatures on the outside 
as well as rapid vibrations and varying pulsa- 
tions of pressure. It must be both oil-proof and 
gasoline-proof. End fittings must not leak — the 
whole assembly has to withstand the toughest 
front line service demands. 

To meet the needs of aviation for hose of these 
qualities, Weatherhead flexible high, medium, and 
low pressure hose assemblies are manufactured to 
Army and Navy specifications. Your safeguard for 
these standards is Weatherhead experience with 
high quality— large scale production programs. 
Weatherhead Flexible Hose assemblies have an 
outstanding reputation for service . . . just check 
the records of the aviation industry for proof. 
Increased facilities are giving us top-speed pro- 
duction for defense needs. 


AIRPLANE DIVISION 
ce: Wat Coast Office: 

Ohio Los Angeles, Cat 


STAMINA 


HOSE 


Keeps Power and Pressure Lines Working 


WEATHERHEAD 

AVIATION HOSE ASSEMBLIES 
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PUTTING AMERICAN FIGHTERS ON TOP! 



MORE MEN. . . MORE MACHINES. . . MORE PLANTS 
. . . MORE CARBURETORS ... TO ACHIEVE AND 
MAINTAIN ALLIED SUPREMACY IN THE AIR 

HOLLEY 

■AVIATION CARBURETORS- 


HOLLEY CARBURETOR CO. • AVIATION DIVISION • DETROIT, MICHIGAN 
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SYNTHANE 

TECHNICAL PLASTICS 




artt/crfe/fcrZ 










Oil Cooler Tubing 

• 

Bellows Units for 

Prestone Radiator Tubing 

• 

Supercharger Controls 

Intercooler Tubing 

• 

Carbureter Controls 

Oil Thermostats 

• 

Manifold Gauges 

Coolant Thermostats 

• 

Instruments, etc. 



CLIFFORD MANUFACTURING CO 

564 EAST FIRST STREET. BOSTON 


CHICAGO: 


DETROIT: 







ALSO: Air Compressors, Pneumatit Tools, Hydraulic 
Aviation Accessories, Diesel Engines, Rock Drills 


TWO SECONDS 


PER HOLE! 


NEW CP HICYCLE ELECTRIC DRILL 
CUTS STUCK DRILLIN G TIME 

Motor Maintains Speed 
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HARVILL DIE CASTINGS 




AVIATII 




Who knows how many tanks, ships, planes, guns it is 
going to take to do the job ahead ? 

With our safety in the balance, more than we need is not 
too many. With our security at stake we must plan high. 
We must drown the threat to Democracy in a tidal wave 
of weapons. Democracy victorious, can be trusted to 
re-shape the surplus into instruments of peace. 

SSDSSP’s people and plants are saying all this with bear- 
ings, and yet more bearings; by licking friction they 
lend speed both to the weapons of detense and the 
machines that turn the weapons out. 


SCS1F INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 
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From blue prints to castings 

Complete Responsibility for Your Job 

by WELLMAN 


And CASTINGS ■ • • 
to Your Exact Specifications 








The best way to answer these questions is 
to consider this question —“Where do I 
want to be in the aviation industry ... one 
year... two years ... five years from now? 

Trained men! That’s the real need of the aviation Boeing School has a world-wide reputation for 



BOEING SCHOOL OF AERONAUTICS Si 
















He’s stretching the range 
of a bomber 

• Every ounce of weight saved in the design and construction of our 
big, high-flying bombers means they can carry just that much more 

fuel, lengthening their bombing range. 

Every ounce of weight saved enables our war birds to pack just that 
them and us hi Tokyo, Berlin, Rome. P - 8 P 

thisv?tal weight-saving factor. The industry has learned that parts made 

can produce a saving of 15% to 25% over most other synthetics. And 
with Hycar now being turned into literally millions of individual air- 

of this saving becomes apparent. 

But. Hycar is contributing more than its light weight ^to America’s 

these too arc Hycar properties of major value in aircraft construction. 
Ask your rubber products suppliers for samples made with Hvcar. 

them in the solution of your problems. 


HYCAR 


CHEMICAL 

COMPANY 

Akron, Ohio 
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R EALIZING more than 2 years ago that 
• defense production would enormously 
increase the demand for pneumatic tools, 
we began a carefully planned program of 
expansion. By steadily increasing our per- 
sonnel and plant capacity, Cleco Pneumatic 
Tool production has gone up over 300%. 

To facilitate our service still further, 
numerous branch offices have been added. 

As shown on the map above, our sales 
and service facilities are available in all 
parts of the country. 

Write for complete information 


With all this growth, the superior quality 
of Cleco Tools has been carefully main- 
tained. Today, Cleco Chippers, Riveters, 
Sand Rammers, Drills and Grinders, have 
the same outstanding reputation that has 
made them famous for over 40 years. 
Now that war is upon us, and the nation 
cries for production and still more 
production, you can count on Cleveland 
Pneumatic for fast, thorough service in 
meeting your tool requirements. 

Tools 


on Cleco Pneumatic 


^ THE CLEVELAND PNEUMATIC TOOL CO. 


Tf 


3734 E. 78th STREET 



171 





SYRACUSE, N. Y. 
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BARBER- COLMAN 


CONTROLS 

FOR 
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"EYES" 


TO WIN THE WAR 

Fairchild Aerial Cameras 


I N the prize ring, the champion does not rely 
entirely upon his skill and strength — his eyes 
are one of the most important factors in the 
final outcome of the battle. With them he 
sees the flaws in his opponent's defense — 
sees the expression on his opponent's face 
that tells him he's been hurt — sees the open- 
ing which enables him to land the knock-out 
blow. 

In this, the greatest conflict the world has 
ever known, our fighting forces must also rely 
upon their "eyes" — aerial cameras — to reveal 
flaws in enemy defense, to reveal how badly 
they've hurt the enemy through bombing raids 
or artillery fire, and to show them where and 
how to strike the blows which will lead to 
final victory. 

In a plant that has been more than tripled 
in capacity since the start of the National 
Defense Program, the Fairchild Aviation Cor- 
poration with the aid of splendid sub-con- 
tractors are producing aerial cameras of every 
description in ever-increasing numbers to meet 
the needs of our Army and Navy Air Forces 
and those of our Allies. Through the use of 
high-precision machinery operated by skilled 


craftsmen, Fairchild gives assurance that 
America's fighting forces will have "eyes" that 
are unimpaired — precision-built aerial cameras 
to reveal the weaknesses in enemy defense — 
sharp, accurate, detailed aerial photographs 
to show the vulnerable points at which to aim 
the knock-out blows! 


FAIRCHILD AVIATION CORPORATION 

88-06 Van Wyck Boulevard 
JAMAICA, N. Y. 




have worked out an economical 
solution to 

YOUR BURRING PROBLEM 


They're time-consuming and labor-wasting — 
those burring operations as now carried on in 
many plants with bench after bench of workmen 
removing excess metal with hand files, burring 
tools, emery cloth, etc. And it's a tricky job to 
maintain proper tolerances and measurements 
when using such tools. 



The LEA Method, now in use in a number of 
important plants manufacturing 
materials for defense including 
plane and engine parts, ma- 
chine gun assemblies, etc. em- 
bodies the selection of the ideal 
combinations of special types 
and shapes of buffing wheels 
with the proper grades of Lea 
Compound. 

In writing for further informa- 
tion give full details of the bur- 
ring operation to which you 
wish to apply the LEA method. The part, metal 
and nature of operation have an important bear- 
ing on the buff and composition selected. 


THE LEA MANUFACTURING CO. 


Waterbury, Conn. 


Specialists in the Production ol Clean-Working Bulling and Polishing Compounds 
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SIDE SLIPS 


This man is Charley Planck, an old 

about aviation for years. Mr. Planck 
says there is now a third school of 
thought on how to build an airplane 
for the man you see on the street. He 
agrees with the new school's ideas 100 
percent, is even willing to head up the 
outfit. He doesn’t even mind if you 
call it the "Planck School.” Has a 
slogan, too, in case the movement needs 
one: “You Can Fly a Planck if You’ve 
Got the Power.” 

“Has your school designed a People’s 
Airplane?” we asked Mr. Planck, get- 
ting set to take some interesting notes. 

"No,” said Planck. "But I’ll do it 
now, if you've got time to wait.” He 
reached for a pad and began to draw. 

(Turn to Page 324) 



» Ever since we advocated the “Side 
Slip to Cars” program, under which 
the airplane industry would take over 
the automobile industry (instead of 
waiting till the auto men took us) we’ve 
been feeling a little bit sorry. 

But now our remorse is ended. For 
Mr. Leon Henderson has put the auto 
people out of business, and we airplane 
men don’t have any dirty work to do. 
All we have to do is wait till the war 
is over and start making the People’s 

The automobile goes anywhere, any 
time, and if we can make a plane that 





with them, too— while they were talk- 
ing. One of those fellows took us up 

right in between a couple of hangars 
and set his three wheels on the pave- 
ment and stopped, just like a dry clean- 
er’s delivery car. It was good per- 
formance, and no two ways about it. 

Well, the speed school and the safety 
school have their points, but they still 

planes, like the automobile people sell 

As we said, we had thought, along 
with a lot of other people, that it might 
be pretty hard to design the People’s 
Airplane. We kept on thinking so 
till just the other day. And then came 

the People’s Plane situation. 
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Ymt/... SDLDERLESS 


PINSwSQCKETS 



✓( Solder-type 


Greater speed in 

and Sockets that's our ans 

Always first with dcvclopr 
Split Shell construction, (2) Eli 
tion, (4) Spaced end 
aircraft and 


ably with CANNON'S New Solderless Pins 
:o the call for increased aircraft production, 
in the Cable Connector Field . . . such as ( 1 ) 
tion of all machine screws, (3) Shell polariza- 
...and now CANNON announces to the 
industries, "SOLDERLESS PINS AND SOCKETS." 

No basic departures from approved 
CANNON designs ... but another forward- 
looking CANNON IMPROVEMENT in 
Cable Connectors to speed aircraft output. 




By CRAIG WALSH 


RADIO 


Transmitting Antenna 

and a Directional Loop for Aircraft 


A deluxe trailing wire transmitting 
antenna (AVA-41A) for airplanes is 
announced by RCA Manufacturing Co., 
Camden, N. J. Experience with air- 
craft antennas has shown that trailing 
wires which can be released or re- 
tracted at will combine high operating 
efficiency with convenience of operation. 
Simplicity of operation was of prime 
consideration in the design of this new 
antenna. The reel which holds the an- 
tenna wire normally remains locked at 
all times due to an internal braking 
mechanism. To release the antenna 
wire from the reel, the user merely 
gives the handle of the reel a partial 
turn in a counter-clockwise direction. 
This releases the internal brake mech- 
anism and allows the reel to turn freely. 
The pull of the rubber drag-sock on 
the end of the antenna then draws the 
antenna wire from the reel. When the 
proper length of wire is out, as indi- 
cated by the turns counter on the reel, 
the handle is released and returns to its 
original position, automatically locking 
the reel. The wire is retracted by reel- 
ing it in, in the normal manner, the 
counter returning to zero as the wire is 
wound on the reel. 

The design is such that the antenna 


can be completely operated with one 
hand, leaving the pilot’s other hand free 
at all times for operation of the air- 
plane. In addition, should the full at- 
tention of the pilot be required for other 
matters and he must suddenly cease 
operating the antenna, the brake in- 
stantly locks the reel and it remains 
locked until it is further operated. 

The AVA-41 antenna is designed for 
installation in any type aircraft and is 
recommended for use with transmitters 
of SO watts or less, at frequencies from 
2,500 to 13,000 kilocycles. This antenna 
may be installed in an airplane in a 
variety of ways. It may be installed 
with the antenna passing through the 
entrance fairlead attached to the top of 
the fuselage and through the rear guide 
fairlead attached to the top of the rud- 
der. A flexible conduit may or may not 
be used to carry the wire from the reel 
alongside the pilot to the entrance fair- 
lead. When mounted in this manner 
the length of wire between the entrance 
fairlead and the rear guide fairlead, 
with the antenna reeled in, is sufficient 
for short distance ground communica- 
tion. Thus a pilot may be in contact 
with the control tower while taxiing, 
landing or taking off. Another method 


of installation is to carry the flexible 
conduit through the body of the air- 
plane to a point underneath the rudder, 
where the wire may be let out to trail 
behind the plane. 

A directional loop antenna for use on 
light airplanes is also described in new 
literature by RCA. It was designed as 
a companion piece to the AVR-100 and 
the AVR-101 aircraft receivers and 
may also be connected to other types of 
receivers having sufficient sensitivity by 
the use of an adapter. The loop is in- 
tended for installation on top of the 
fuselage, but it may also be mounted 
underneath with equal performance 
with the reading of the dial slightly less 
convenient. The loop itself is 12 inches 
in diameter. The inductance is 40 mi- 
crohenries, the distributed capacity, 20 
microfarads and the resistance is 2} 

Interphone Unit 
Announced by 
Electronic Specialty 

A new Ranger interphone unit designed 
especially for the rugged service require- 
ments of acrobatic flying has been devel- 
oped by Electronic Specialty Co., of Los 
Angeles. The device is contained in a 
small metal cabinet 44 inches by 54 inches 
by 41 inches and it weighs 4 lb. 4 oz. Pro- 
vision is made for two microphones and two 
headsets, or in other words, two persons 
may communicate with each other. Either 
throat microphones or the conventional 
push-to-talk microphone may be used. Ap- 
proximately 250 hours of operation may 
be obtained from one set of dry batteries. 

4-Pound 

Transmitter-Receiver 

operating on but a single frequency is an- 
nounced by the Communications Division 
of Weltronic Corp. of Detroit, Mich. Al- 
though designed for operation on but a 
single frequency, this frequency may be 
adjusted to any channel in the band from 
112 to 300 megacycles by means of a screw 
adjustment Power is obtained from self- 
contained batteries which provide about 8 
hours of continuous operation. This is 
equivalent to a use time under normal in- 
termittent operation of from a week to 
about a month. The range of this unit is 
about a mile. It is provided with on-off 
switches and a finger-operated transmit- 






NCORPORATED 


the aviation 




NATIONAL AVIATION 



U.S. Is Only Country Where It’s Not Grounded 
And Thousands Will Join Civil Air Reserve 




FIVE COMPACT MODELS RATED AT 
10, 15, 25, 50 AND 100 AMPERES, A.C. 






. or 12 de- 
I many high 



Senif for Catalog and 
Engineering Manual No. 40 

Moil complete, helpful guide in 

of Rheostats, Resistors, Tap 
Switches. Write on company 
letterhead for your copy today. 



0HMITE MANUFACTURING COMPANY, 4946 Flournoy Street, Chicago, U.S. A. 
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1942-43 blueprint for war is intended to get quick results 



AVIATION DEFENSE 



airplane parts 



JQ’ceientiny "GLOWELD". . . the new 

GLOBE WELDED STAINLESS STEEL TUBING 









The Lawrence Auxiliary Power 
Plant, Model 30C-3, weighs only 
180 pounds. Us nearest water-cooled 
equivalent weighs 600 pounds. The 
Lawrence model 30C-3 has a nor - 

KIP, a maximum overload capacity 
of7>A KIT- Length is 31 A ", width 
14', height 26’. 


Roaring to the attack with the U. S. Navy's Stinger Fleet of hard-hitting PT 
boats, Auxiliary Power plants by Lawrance do their part to insure dependable 
electrical power for the auxiliary equipment so vital to modern warfare. Pro- 
viding instant action at the touch of a button, Lawrance Auxiliary Power 
eliminates the danger of battery failure at a critical moment. Its light weight, 
compact design means more room for * 

essential battle accessories. America's • 

armadas of sea and air today depend on 
Lawrance for the power to“Get up and Go”. 


IEW JERSEY • U. S. A. 


ENGINEERING and RESEARCH CORP. 


AVIATION MANUFACTURING 



War Doubles Bomber Plan, to 1000 Per Month 
In 1943, Ten New Plants, Plus Auto Industry 

Washington (AVIATION Bu- plan. Who will run them, and 
reau)— War instantly brought where they will be, you will not 
an order from the Commander be told— possibly not even when 
in Chief to the entire aircraft they get into production. Any 
industry to step it up, double it manufacturer would guess that 
up, to production levels that they might be convenient to the 
had seemed clear out of reach, existing four, and that the same 
Ways and means to this end are people might run them. But this 
not miracles, but simply bigger is not necessarily so, for there 
contributions of the people: are shuttle trains carrying 
more civilian goods to war, more wings and assemblies over long 
taxes, more debts, more labor, distances. 

more people laboring. Likewise, you are not told 

But the war boiled up the what models will be built. But 
bomber program especially. (1) bigger planes than the B-17 and 
It put on pressure for deliveries, the B-24 are long past the blue- 
on the basis of which it is now print stage. War on both sides 
expected we will reach the 500- of us now calls for long distance 
a-month goal this year. (2) It work, and that calls for bigger 
was decided the already doubled bombers. Most builders of big 
and re-doubled program is to be airplanes have designs in the 40- 
doubled again to bring produc- ton class. 

tion of heavy bombers to 1000 Probably one of these designs, 
a month in the midst of 1943. or a combination of both or sev- 


Timm Trainer 

Following comp 
than 500 hrs. of fl: 
the original Timi 
plastic plywood 
S-160-K, Timm is 


Vultee-Consolidated 

Merger 

Consummation of the Vultee- 
Consolidated merger brought the 


with the Continental S 
engine. The PT-220-C i 
built for advanced CPT 
while the N2T-1 is in pri 
for the Navy. 


vious advantages of the plasti 

glass-like external surface 
which contribute materially t 
aerodynamic efficiency, t h 
Timm type construction make 
use almost exclusively of no 
strategic materials fabricate 


Board of Directors of Consoli- 
dated Aircraft. Major Fleet 
remains with Consolidated Air- 
craft Corp. in an advisory 

Elected as Chairman of the 
Board and Chief Executive Of- 
ficer of Consolidated was T. M. 


job will be building parts and 
sub-assemblies. Ford probably 
will increase his deliveries of 
assembled planes from his big 
Ypsilanti plant, and General 
Motors may try rolling out fin- 
ished planes, but mostly the auto 
plants will keep back near the 
beginning end. 

Accounting for the main bulk 
of the increase will be six to ten 
new inland plants similar to the 
four built under the Knudsen 


History’s biggest war enter- 
prise is on, with a 60 billion- 
dollar budget that may be ex- 
panded at any time. During the 
next six months, or more, one of 
the main jobs in this enterprise 
will be done: the re-tooling of 
the automobile industry. Esti- 


ceeds Fleet as President of Con- 
solidated, and Richard Millar, 
president of Vultee Aircraft, 
has been named Consolidated's 
executive vice president. In ad- 
dition to Girdler, Woodhead and 
Millar, other Consolidated board 
members are: Francis A. Cal- 
lery, C. Coburn, D. G. Fleet, 
John Herts, I. M. Laddon, C. T. 
Leigh, L. B. Manning, Donald 
N. McDonnell, Wm. C. Mc- 
Duffie, R. S. Pruitt, F. D. 
Schnacke, and H. Dalzell 


plywood training plane constn 
tion will be watched with spec 
interest as the all-out airpla 


of work spoilage 


method for 
e which has i 


zation of the Vultee board of di- 
rectors placed T. M. Girdler as 
Chairman of the Board and 
Chief Executive Officer; Richard 
W. Millar, as president; and 
Harry Woodhead as executive 
vice president. Woodhead re- 
chairman of Vultee to devote 
the major part of his time to 
Consolidated production prob- 
lems. The Vultee board of di- 
rectors includes: T. M. Girdler, 
Richard W. Millar, Harry 
Woodhead, L. I. Hartmeyer, J. 
Mason Houghland, Wm. C. Mc- 
Duffie, R. S. Pruitt, V. C. Schor- 
lemmer, and H. Dalzell Wilson. 


worked out by Walter F. Milka, 
production manager, virtually 
makes every man an inspector. 
Each man checks his measure- 
ments as work progresses. If 
he finds that he has spoiled a 
part he immediately attaches a 
red tag to it and then, before 
going on to another part, checks 
his tools to find out whether he 
or they were at fault. As in 

discharged for spoiling a part, 
but is immediately dismissed if 
he attempts to conceal the fact 



tiff 



for ELECTROPLATING, POLISHING 
AND ANODIZING INFORMATION 


,TTF! CORPORATION 


Grand Blvd., Detroit, Mich. 



AVIATION ABROAD 



NEW LOW PRICES 






Improved design sheet holders, 
developed specially for aircraft 
construction. Now available at 
new low prices. These sheet 
holders are precision made to 
close tolerances — fit instantly 
and firmly — speed operations 
and prevent delays. 

Breakage is eliminated by 
improved design and sturdy 
construction of Wedge-Lock 
sheet holders. 

n Request 





...and after Victory is won! 

WARNER 

AIRCRAFT ENGINES 

3 POWER RANGES: 125, 145, 165 H.P. 


AVIATION PEOPLE 




TRANSPORT AVIATION 


War Brings Many Problems to Air Transport 
Operators Ask Increased Rates to Meet Them 


Washington (Aviation Bu- 
reau) — Air transport had felt 
the pressure of oncoming war 
for months past, but the first 
real jolt came on the day of the 
Japanese attack, night flying on 
the West Coast was grounded, 
at the will of the interceptor 
command of the Air Force. East 
Coast operations were ordered 
to stand by for grounding any 

On the sixth day after the ini- 
tial Japanese attack, the Presi- 
dent ordered that the Secretary 
of Commerce and the Secretary 
of War, or both, were authorised 
to take possession and assume 
control of civil aviation to the 
extent necessary for the success- 
ful prosecution of the war. 

A few days later Robert 
Hinckley, Assistant Secretary of 
Commerce in charge of aviation, 
wrote a letter to W. A. Patter- 
son, president of United Air 
Lines, saying “The Air Trans- 


the transport system is left in 
the hands of its owners and its 
managements, but its opera- 
tional orders will come from the 
War and Navy Departments 
whenever any change is deemed 
to be in the public interest. 

The industry’s favorable posi- 
tion was due in large part to its 
cooperation with the Govern- 
ment, pronounced excellent by 
all concerned, and also to the 
apparent fact that, while such 
cooperation continues, the lines' 
own managements can run them 
better than anybody else for the 
Government's purposes. 

Air transport is asking for 
just one main concession from 
the Government: increased rates 
to meet their increasing 
and their increasing losses of 
revenue due to war restrictions. 

Numerous other problems and 
burdens are a sure thing for the 
duration. 

The Army may at any 



one-fourth 



duction, like Detroit, or South- 
ern California. In this case, 
planes would be taken off of less 
strategic routes. 

Already a number of trips 
from which passengers might 
observe or photograph strategic 
works have been shunted. More 
of this will be done. Airports in 
the airline system have been re- 
served for military operation 
only. There will be more of this. 

The problem of protecting 
hangar and maintenance plant 
will become more serious, and 
precautions against sabotage 
aboard planes will be a heavy 
job. All persons and inert cargo 
now going aboard the planes is 
checked, and if the Axis really 
catches its second wind and in- 
creases its efforts within our 
borders, this work will become 
even more irksome. 

Continuing traffic increase 
will be a problem, although the 
rate of increase is slacking off. 
By next spring, CAB officials be- 
lieve, traffic will increase only 


building just finished a 

t of the *1,000,000 com 
headquarters. 

15 percent over what it is now. 
Seat priorities, for war and in- 
dustry travelers, will be estab- 
lished, perhaps by spring. 

How to set up the priority 
system has not been decided. 

Checking every application for 

work. Giving a travel card to 
all persons entitled to fly would 
be subject to abuse. Probably 
the Government will recognize a 
system of blocking off a section 
of seats on each trip for war tra- 
vel — a system already partially 
in use — plus some kind of per- 
sonal priority. 

It is unofficially suggested 
that the lines may be called 
upon to pool their seats, and that 
a passenger failing to get space 
on one route would automati- 
cally go to another route, though 
it be farther to his destination. 

Some non-defense people prob- 
ably will ride right through the 
war, even a few vacationers 
next summer. Definite plans 
will be announced soon. 


Brazil Grounds Last Axis Airline 
Pan American Program Moves Ahead 


port Industry must be main- 
tained." He stated that air trans- 
port is fullfilling an important 
duty in the war, that it provides 
a reserve for troop transport, 
and facilitates each day the 
movement of essential military 
personnel, material, and equip- 

The Army and Navy had al- 
ready said, jointly, that “the air 
transport industry is a neces- 
sary adjunct to the national de- 
fense.” And the President had 
said, “One fact which stands out 
is that hardly another civil ac- 
tivity of our people bears such 
a direct and intimate relation to 
the national* security as does 
civil aviation.’’ 

What all these official pro- 
nouncements add up to is that 


call for any amount of the lines' 
equipment, as it has done in the 
past. On the other hand, if all 
goes well on the war fronts, the 
OPM schedule of airplane allo- 
cations to the transport system 
may be carried through without 
a break. (See page 170 January 

Army and Navy may call on 
the lines to perform special mis- 
sions on a large scale, such as 
moving contingents of troops or 
other personnel vital to war 
work to any points in the West- 
ern hemisphere. In such cases 
the planes would come back to 
regular service upon completion 
of the job. 

The Government may call for 
concentration of airline service 
to some certain point of war pro- 


Brazil has grounded the last 
Axis airline. The Pan American 
aviation development program, 
including financing of lines in 
South America, moves forward. 

Rio conference of American 
republics, started January 15 
with hemisphere solidarity as 
the key-note and with the able 
Sumner Welles representing the 
United States. 

News reports on the Agenda, 
strung out in State Department 
verbiage, said next to nothing. 
Information from the Recon- 
struction Finance Corporation, 
under whose Defense Supplies 
Corp. and American Republics 
Aviation Division the Pan Amer- 
ican air program will be carried 
out, was cloudy and conflicting. 

But out of it all conclusions 


and possibilities can be drawn. 
The Latin countries and the 
United States are making deals 
to their mutual advantage. 
Among the exchanges are as- 
sumed to be air rights south of 
our border, and materials from 
the U.S. much needed down 
there. It is known that OPM is 
going the limit to turn loose 
fibers, metals, other materials 
and goods on the critical list 
here, for distribution among the 
good neighbors. 

Mr. Welles took with him, as 
advisor on aviation and other 
matter, Mr. Wayne C. Taylor, a 
deputy from Jesse Jones' RFC. 
Working on the Latin air pro- 
gram are William Clayton, head 
of RFC's Defense Supplies Cor- 
poration and William Burden 
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and William Harding, vice presi- 
dents. Tom Hardin, former 
CAA safety Board member is 
advisor, and Grant Mason, who 
just resigned as a member of 
CAB, has joined the staff. 
Mason is an expert on interna- 
tional air negotiations, and his 
move attaches new weight to the 
Pan-American air program. 

It is expected that the Latin 
services will be equipped with 
U.S. made planes, flown by 
North American and South 
American pilots. Many Latin 
country pilots, navigators, en- 
gineers, are now training in the 
U.S. First of the new services 
was expected to begin opera- 
tions in Brazil about Feb. I, un- 
der the supervision of Clayton. 

RFC’s steel, freight-carrying 
airplane design is going ahead, 
but thus far not enough orders 
are in sight to put it into pro- 
duction. Less than 100 are 
needed in South America, to 
perform on high-altitude and 
restricted fields where the Ger- 
man Jn-52, high-lift planes have 
done such a good job. It was 
hoped that army, navy, Canada, 
the British, and/or others will 
make commitments for the steel 
freighters, but no conclusions 
had been reached at this writing. 

It has been suggested that, 
instead of spending engineering 
time designing a new high-lift 
plane, the Ford Motor Co. be 
asked to revive production of its 
metal tri-motor planes of a de- 
cade ago. The “tin goose” had 
nearly all the characteristics 
wanted for the South American 
job. Information on this point 
is conflicting. 

The Axis is not yet entirely 
out of South America. Argen- 
tina still depends largely on Con- 
dor, and Air France, both Axis 
dominated, though Argentine 
police watch the airfields. Ar- 
gentina maintains an indepen- 
dent attitude on the Axis-bust- 
ing program, though friendly to 
the United States. Chilean serv- 
ices are actually manned by Gor- 
man pilots, it is reported. 

The Civil Aeronautics Board 
granted Pan American permis- 
sion to include Foynes, Ireland, 
as a temporary stop on its 
North Atlantic route. Com- 
pany’s certificate includes Mar- 
seilles and London via Horta and 
Lisbon, and via Shediac (New 
Brunswick) and Botwood (New- 
foundland). Horta and Lisbon 
are the only two ports served 
now since the neutrality act 
was passed. Permission to go 
into Foynes is legal because of 
repeal of the neutrality law. 

The CAB statement says war 
requii'es air transportation to 
the British Isles. There appears 
to be no need at this time to put 
PAA on a ferry job to England, 
so evidently regular commercial 
traffic is to be handled. 


P.A.A. Mail 
Goes Atlantic 
Ford Is Flying Dutchman 

Pan American’s new sendee 
over the South Atlantic, linking 
this country with Leopoldville, 
the Congo, Egypt and the Far 
East, is already bearing the 
brunt of mail loads previously 
carried on the San Francisco- 
Hong Kong route. Thus the new 
service perforins a double func- 

Scarcely had the African serv- 
ice started when the Post Office 
Department, plagued by a Pa- 
cific war, decided to route all 
United States air mails destined 
for the Netherlands Indies, 
North Borneo, Sarawak, Straits 
Settlements, Malaya, Burma, 
Unoccupied China, Palestine, 
Turkey, and Syria, over the 
South Atlantic, thence across 
Africa through connections with 
the British Empire air mail serv- 
ice to those destinations. As you 
read this the Japs will have 
taken some of these points off 
the schedule. 

Meanwhile an epic voyage, 
equal to that of the Flying 
Dutchman, is reported by a 
Clipper skipper, caught in the 
Far East war. The plane was 
in the air midway between 
French New Caledonia and New 
Zealand, on that Sunday morn- 
ing the Sons of Heaven hit your 
Uncle Sam before the gong. 

The ship winged into Auck- 
land, New Zealand, then nothing 
more was heard of it, until 7:12 
a.m. January 6, when the Pacific 
Clipper suddenly swished down 
at La Guardia Field. Captain 
Robert Ford, in his Boeing-built 
air ship had departed from Auck- 
land, with no long or careful ad- 
vance preparations, no detailed 
weather reports available, and 
under war conditions, had flown 


The Record of 1941 

Domestic air carriers flew ap- 
proximately 130 million revenue 
miles and carried about three 
and three-fourths million pas- 
sengers in 1941 according to es- 
timates by TWA based on offi- 
cial traffic reports for the first 
ten months. The monthly aver- 
age passenger volume indicated 
the airlines carried roughly one 
million more passengers in 1941 
than in 1940. Official statistics 
for the first 10 months showed 
the airlines carried 3,183,431 
revenue passengers as against 
2,324,614 in the corresponding 
period of 1940. The official 
revenue passengers total for 
1940 was 2,727,820. For ten 
months of 1941, the airlines flew 
110,667,361 revenue miles as 
against 90,085,034 in the same 
period of 1940. 





CLINCH NUTS ^ 




TWO-LUG AND ONE-LUG 



E lastic stop nuts are made in more than 
2S00 combinations of type, size, mater- 
ial, finish, and thread system ... to provide 
a safe and economical fastening for every 
bolt on an airplane. Each nut embodies the 
Elastic Stop resilient non-metallic self-lock- 
ing collar that assures a tight hold under all 
conditions of service. 



AVIATION. February, 


299 




Exide salutes... 
AMERICA’S NEW WINGS 


Exi6e 

AIRCRAFT 

BATTERIES 

IN THE AIR SINCE 1917 


nROUDLY THE EAGLE spreads his wings above an awakened nation. 
I Proudly America greets her fliers . . . the winged eagles of wartime 
. . . aerial guardians of Democracy. 


To this greeting Exide adds a special salute for the newcomers in 
aviation whose hands will preen the eagle’s feathers. You have known 
the dependability of Exide Batteries in hundreds of industries; in mines, 
mills, transportation, and at sea. That same dependability is pledged by 
Exide to aviators, aircraft manufacturers, and workers. Exide will help 


THE ELECTRIC 5 


• BATTERY COMPANY, I 
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AVIATION FINANCE 



Forming Plexiglas 




THE CRYSTAL-CLEAR 

PLEXIGLAS 

SHEETS AND RODS 



ROHM & HAAS COMPANY 

WASHINGTON SQUARE, PHILADELPHIA, PA. 

Manrrtactnfars il Llllhir ud Instill Spicialtiu and Finishes . . Eniynaes . . Crystal Cleat Acrylic Plastics . . Synthetic Insecticides . . Fungicides . . and ntbnt Industrial Chemicals 


The Foundation of 
a Reputation 







F LEETWINGS’ new basic trainer, 
BT-12, now being produced in 
quantity for the U. S. Army Air 

steel . . . and it's 100% welded This 
new ship will he “air-aneestor” to 
many bigger and faster planes yet 


It's natural that Flcclwillgs should 
design and build the BT-12 for their 
engineers have long pioneered in de- 
veloping spot-welding equipment to 
speed production of stainless steel 
aireraft and parts ... so that Fleet- 
wings has become the world's largest 
manufuelurer of stainless steel planes 
and structural aircraft purls. In using 


stainless steel so extensively, Fleet- 
wings relieves, in part, the shortage of 
other materials for aircraft. 


FLEETWINGS 

BRISTOL • ^PENNSYLVANIA 



"KEEP ’EM FLYING" 

FLEETWINGS 

BRISTOL . PENNSYLVANIA 


AVIATION'S COMMUNIQUE NO. 2 

AMERICA AT WAR 

(Continued from Page 79) 


called upon "to meet so many different 
missions, in so many different theaters 
of war, with such an extreme disparity 
of equipment. ...” This was the 
nearest we got to a factual, official, state- 
ment on the number of American 
planes involved. 

In this same statement, Gen. Arnold 
said Kelly and his crew "proved that the 
most powerful naval vessels affoat can- 
not operate with impunity within the 
range of our bombers. ..." 

One lesson bitterly learned in this 
war, it is becoming known, is the diffi- 
culty of knowing by sight all types of 
enemy aircraft, to avoid shooting friends 
and to avoid letting the enemy pass un- 
molested. Stones of dreadful mistakes 
are cropping up all the time — being ad- 
mitted privately by war officials. 


There is nothing new on ability of 
the Japs as pilots, except that they have 
displayed good markmanship. This 
seems partly due to the fact that they 
are willing to take chances by going low'. 
In Manilla they barely skimmed the 
housetops, although that was no trick, 
since the place was hors de combat. 
Most of the American pilots were liqui- 
dated there, early in the attack. 

Air work placed an important part in 
the magnificent defense of Wake Island 
by the Marines. It is reported they had 
12 Grumman F4F-3 Wildcats n’t the 
start, and that most of them were out of 
commission or destroyed during the last 
long pull. 

We have no detailed reports as yet. 
but indications are that cold on the Rus- 
siant front slowed air operations down 
like molasses in January. It is one thing 
to put heaters on engines and start them 
on your nice comfortable field, and quite 
another to get going on the howling 
tundras. It must be particularly difficult 
for the Germans who have to use ersatz 
gas and oil, both of which we are in- 
formed. misbehave badly at low temper- 

Air operations continue to point up 
the world war. This is enjoyed only bv 
the air arms. Hardshell officers, in both 
Army and Navy, have to go through the 
agony of changing their convictions or 
being courtmartialcd. It makes the Ad- 
ministration trouble, because Congress- 
men and editors and columnists keep 
hollering for a separate air command. 
Strategically it embarrasses commanders 


on land, and especially on sea, on both 
sides, because they fail in their objec- 
tives while keeping clear of airplanes. 
On the other hand all governments and 
military authorities have trouble keep- 
ing people from believing that airplanes 

On the South American front, Brazil 
pinned the last Axis airline to the 
ground; only Argentine and Chile still 
communed with the Germans, and that 
seemed to be weakening. Meanwhile, 
the Administration, with Grant Mason 
added to its anti-Axis staff, went to the 
Rio conference, detennined to promote 
a Pan American air system that will 
squeeze out any Old ” Worldcrs, and 
more important, build trade in this 
hemisphere. 

In Washington, the big and small 
fry buzzed for weeks about the Presi- 
dent's call for 60.000 airplanes this year, 
and 125.000 next year. Everybody had 
his own ideas, except on two points: all 
agreed it would be easier to make the 
second year’s assignment than the first: 
and they all agreed that it was just a 
matter of time, and not much of that, 
as history' goes. 

In the matter of airplane design pol- 
icy, vou can find out a thing or two, if 
you look diligently, but you can’t print 
it without getting into trouble. In gen- 
eral, the Services arc actually standard- 
izing on types of planes now. There arc 
1 5 more or less, major types destined for 
heavy production. Watch the news re- 
ports day by day and you will see a 
couple or three airplanes drop out of 
the picture. 

Air Transport Problems 

Air transport received fair assurance 
that the Administration does not intend 
to take it over, but it has many troubles 
ahead; shifting planes to special defense 
missions; lending planes to the Army; 
searching passengers and their luggage; 
detouring important military and indus- 
trial works; trying to get rate increases 
for higher costs; turning away old cus- 
tomers for upstart bigwigs who will dis- 
appear with peace; rigging up some kind 
of seat priorities system. 

And last, but not least, because the 
Civil Air Patrol will be bigger, they say, 
than the Army and Navy air forces com- 
bined, private" aviation got a job. Prac- 
tically everybody with airplanes, or just 
a flare for them, can get into CAP, and 
maybe a uniform. 
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the war, he was appointed a Federal 
Judge by President Hoover and then 
elevated to the Circuit Court of Appeals 
by President Roosevelt. It was this 
life-time post that he tossed away to 
take a temporary job at a lower salary 
as Assistant Secretary of War in Au- 
gust, 1940. A few months later, he was 
raised to be Under Secretary. Through- 
out the months of his service in the 
War Department, he has demonstrated 
a keen appreciation of the problems 
faced by industry and labor in their 
efforts to weld the mighty war machine 
which America must have to survive. 

In September of last year, Under 
Secretary Patterson established in his 
office a Labor Information Section un- 
der the direction of Lt, Col. A. Robert 
Ginsburgh, a distinguished veteran of 
24 years in the Army, to carry the 
story of the Army’s needs to the fac- 
tories. Working with Col. Ginsburgh 
is Lieut. Donald B. Robinson, former 
labor editor of a New York newspaper. 

The Labor Information Section went 
into action fast. At once it inaugurated 
a series of visits of uniformed Army 
personnel to key defense plants, taking 
I Air Corps men to aviation factories, 
Ordnance officers to Ordnance factories, 
Quartermaster officers to plants feeding 
and clothing the Army. 

Quickly it found that management 
and labor both respond admirably to 
personal contact with the armed forces. 
And what counted even more, produc- 
tion definitely increases after one of 
these plant visits and morale is im- 
proved. Both management and army 
surveys of visited plants prove this fact. 

So far as the aviation industry is 
concerned, the army’s campaign opened 
with its trip to Cleveland. There it 
made a visit to such important parts 
plants as Jack & Heintz, the Weather- 
head Company, the Parker Appliance 
Company and the Cleveland Pneumatic 
Tool Co. On this trip Brig. General 
George Kenny, Assistant Chief of Ma- 
teriel for the Air Corps, addressed the 
workers. 

Up to Seattle, the army then sent its 
“ambassadors of good will.” There Brig. 
General John B. Brooks led a uni- 
formed delegation, composed of the 
crews of three Flying Fortresses, planes 
built in that factory. Here, too, Col. 
Ginsburgh, representing the Under Sec- 
retary of War, spoke at the conclusion 
of the visit. The fliers saw the giant 
I four-engined bombers assembled, saw 
I the A-20A’s being built, which Boeing 
| is constructing on a sub-contract from 
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CRESCENT 

Auiatian 

CABLE 

Crescent offers a com- ★ 
plete line of wire and -*• 
cable designed to meet ^ 
the aircraft industry’s 
most exacting require- 
ments . . . built to ★ 
the same standards of -fc 
precision and quality ^ 
which made Crescent ^ 
the biggest independ- 
ent manufacturer of * 
replacement wiring ★ 
for the automotive ^ 
industry. , 


Lighting Cable 



Available in hoth shield- 
ed and unshielded con- r 

struetions to meet Army 
and Navy specifications. r 

Your inquiry concerning 
aircraft cable for any type of 
circuit will receive prompt 
attention. 

The Crescent Company 

Pawtucket Rhode Island 


Douglas. The workers were given an 
opportunity to walk across Boeing Field 
to the army hangar there and inspect at 
close quarters the fully-rigged, gun- 
mounted bombers they had built. 

The results of this visit, the first to an 
airplane manufacturing concern, were 
so satisfactory that the army decided 
to run visits to some of the aircraft 
companies in California. 

month later, the visits to Southern 
California took place. At Lockheed 
plant No. 2, the party went through the 
multi-storied factory building watching 
the processing of parts. Since there 
was no central assembly point there, 
Col. Ginsburgh “broadcast” his talk — 
speaking over the plant public address 
system to every nook and corner in the 
building. Then, the party went out to 
Vega Plant No. 2 where they saw the 
fabrication of parts for bombers. At 
the huge Lockheed Plant 1, they passed 
down the assembly lines of P-38s. And 
later that day, the fliers went over to 
the huge new Vega Plant No. 1 where 
preliminary work already was being 
done under the “BVD” plan for mai 
facturing Flying Fortresses. Here, 
army B-17, the first the workers had 
seen close-up, was brought right to the 
factory doors. In that way workers 
were able to inspect the huge plane they 
ere soon to work on. 

On the following day, the entire visit- 
ing delegation met with the employees 
and company and union officials at Vul- 
tee. Here, they saw the fast moving 
Vultee assembly line on which army 
•rs are built. It was an education 
ass production to them to se 
coordination of manufacturing. 

It was here that some 5,000 Vultee 
workers collected at the end of the 
Vultee flying field to hear the Army 1 ! 
message. It was here that Col. Gins- 
burgh and his party clambered onto the 
top of a crated fighter awaiting ship- 
ment to China, for the delivery of his 

That afternoon, the party proceeded 
to Long Beach where it went through 
the new Douglas plant. The Colonel 
spoke to some 3,000 of its workers at 
the close of the day shift. Men on the 
night shift came in a bit early to ” 

The trip was climaxed on the follow- 
ing day with a stirring demonstration 
at the Santa Monica plant of Douglas. 
Here it was that almost 15,000 enthu- 
siastic workers congregated outside the 
plant to listen to the army. Here it was 
that these men and women stood as 
straight as ramrods when the Star 
Spangled Banner was played for them 
by their own band. Here it was that 
they split the sky with their cheers 
when Colonel Ginsburgh asserted, 

"In a competition between produc- 
tion by slaves and production by free 


MB— 

PREVENT 
Material Losses 



Save Floor Space 


, „ oi production and 

maintenance materials and simpli- 
lies inventory. By utilizing to lull 
advantage every loot oi space 
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lor productive purposes. 

PENCO STEEL SHELVING is adapt- 
able to the storage oi any weight 
or commodity. Easily erected or 
moved. Additional units quickly 
added. Twenty-lour hour produc- 
tion necessitates systematic storage 
facilities. Plan now to aid produc- 
tion and prevent waste with PENCO 
equipment. 

Write lor the PENCO Shelving Cata- 


Steel Lockers and Shelving 
Storage Cabinets 
Tool Stands and Cabinets 
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32 Oregon Avenue Philadelphia, Pa. 
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• Serving ell types ot leather 
users for over 50 years, Cleve- 
land Tanning is now expanding 
to take care of the increasing 
demand for aircraft leathers. 
Its knowledge and experience 
in all types of commercial 
leather is available to the engi- 
neering and production staffs 
of America's most important 
defense units. 


One of Cleveland Specialized 
products is Aerokrome — a light 
weight, wear resisting, tough 
covering for seats and sidewalls. 
Also available in a full line of 
bark or vegetable tanned leathers 
for upholstering and general 
covering requirements. 

All Cleveland leathers may be 
had in natural or finished to re- 
quired colors and designs. 

Inquiries are invited from manu- 
facturers, engineers and produc- 
tion men — let Cleveland quote 
n your leather requirements. 



PIUMER LEATHER COMPANY, INC. 

DENISON AVE. * JENNINGS RD. 

CLEVELAND, OHIO 


men, free men will win.” 

Those Douglas workers agree with 
him. Their cheers showed it. 

Visits to plants arc but one phase of 
the Under Secretary’s drive. The 
Labor Information Service has also been 
making available for showing in fac- 
tories a wide assortment of official Air 
Corps movies, sound films showing the 
planes in the skies, the planes in real 
action. It has photographs of planes in 
action for use as plant decorations or 
for plant publications; it is working on 

With the outbreak of war, the ques- 
tion arose as to what would happen to 
this program. The orders came imme- 
diately — "Intensify it." Now is the 
time, more than ever before, to encour- 
age American workers to realize their 
responsibilities to the nation, their debt 
to democracy, their fighting role as pro- 
duction men. 

That is what the War Department is 


Little Plants 

(Continued from pope 108) 


area — not including the sis or eight 
prime contractors whom we serve — is 
between 20,000 and 30,000 men. The 
monthly pay roll exceeds $3,000,000 and 
the total backlog of orders on hand held 
by these firms is probably in excess of 
$50,000,000. Collectively we have at 
least $20,000,000 invested in plants and 
equipment and certainly are larger titan 
any single one of the major aircraft 
manufacturers. 

Our association centers the hulk of its 
work around two activities. First is the 
staging of frequent meetings at which 
leading business executives and govern- 
ment officials are invited to speak. A 
great deal of up-to-the-minute informa- 
tion is brought to our members in this 
way. The second activity consists of 
regular bulletins issued to tile entire 
membership from the office of the asso- 
ciation. These bulletins provide infor- 
mation that, in some cases would not be 
available at all through any other 
source. In all cases they bring to our 
membership vital facts about matters 
affecting their operations. A third vital 
function of the association is to serve 
the special problems of the many mem- 
bers as such problems arise. 

A list of the speakers who have ap- 
peared before the Association during 
1941 reads like a Who’s-Who in avia- 
tion and government. The names in- 
clude: Thomas H. Corpe, Ass’t. Sales 
Manager, Lockheed Aircraft Corp. : 
Merrill C. Meigs, Chief, Aircraft Sec- 
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How to get timely 



your production line 


Take no chances on having your production 
raided at any point by inefficiency, slowness, or 
undetected needs for maintenance. Guard each 
machine and process with easily installed Veeder- 
Root Counting Devices that plainly and prompt- 
ly report any slight deviation from top operat- 
ing efficiency ... so that adjustments can be 
made before waste gets the chisel in. There are 
Veeder-Root Devices for all purposes, to count 
in any terms or units of performance desired, 
mechanically or electrically. See what facts-in- 
figures can do to safeguard your production. 
Write to Veeder-Root Inc., Hartford, Conn. 



GENERAL CONTROLS 

AIRCRAFT TYPE ELECTRIC VALVES 
PROVIDE THE SOLUTION TO 
PILOT SUPERVISORY, PRESSURE 
AND TEMPERATURE PROBLEMS 

NOT AFFECTED BY VIBRATION 
WILL OPERATE IN ANY POSITION 
SAVE WEIGHT, SPACE AND TUBING 
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Timely information about metals.. 
CATALOGUED for your convenience 

Specific answers to many of your questions about the selection, 
fabrication and uses of Nickel alloys are available to you quickly 
from our files. 

This fund of helpful information we have gathered, checked and 
condensed into convenient printed form. The graphs, charts and 
shop guides are especially useful to men handling new materials or 
performing unfamiliar operations ... and to new employees. This 
literature is available on request. 

You are also offered the assistance of our technical staff in solving 
material problems arising from a temporary lack of Nickel. These 
engineers are offering timely suggestions to many vital industries 
during the present emergency. 

Why not drop us a card asking for list of available literature. 
Your request for the assistance will receive prompt attention. 


NICKEL 
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Sheetmetal lorminq department 


tion, OPM; Leslie E. Neville, Editor, 
Aviation magazine ; H. M. Craft, Fed- 
eral Reserve Bank; Walter P. Spreckels, 
Director, NLRB ; Frank R. McGreg- 
gor, Regional Coordinator, OPM; Ma- 
jor E. K. Merritt, U. S. Army Air 
Corps; Frank Tichenor. publisher of 
Aero Digest; F. C. Rockold, U. S. Army 
Air Corps : R. A. Von Hake, Vice 
President in charge of production, Lock- 
heed Aircraft Corp. ; Col. John H. 
Jonett, President, Aeronautical Cham- 
ber of Commerce; Leo M. Cherne, 
Executive Secretary, Research Institute 
of America, Inc., and many others. At 
almost all of these meetings an informal 
discussion period was held in order that 
members could query the speakers con- 
cerning current matters of which fur- 
ther information was desired. It is im- 
possible to estimate the collective value 
of such a series of meetings as this, but 
it is certainly very great. 

INFORMATION 
BULLETINS DISTRIBUTED 
Our work of sending out bulletins is 
not a one way job. We also collect 
information from our members periodi- 
cally and such information is of vital 
help to the members themselves, as well 
as to the government. Some of the 
points covered in bulletins sent to mem- 
bers during the past few months in- 
clude: plant protection, wage stand- 


ardization, hours of employment, and 
working conditions, bonus plans main- 
tained by various firms ( giving ac- 
tual amount of hours granted), in- 
formation on records required by the 
OPM, priorities information, air travel 
plan, central library plan, reports on 
congressional hearings, information on 
various contract awards, specification 
information, etc. 

It will be obvious that a great many 
vital problems are being covered by 
these bulletins. In manv cases, such as 
problems of labor, priorities, contract 
awards, congressional hearings, etc., the 
reports arc more or less continuous and 
progressive, giving our members a run- 
ning-fire report of late developments 
week by week and sometimes almost 

Many problems of association mem- 
bers are difficult if not impossible of 
solution. In many cases action can be 
taken through the association to alleviate 
distressing conditions which cannot be 
entirely removed. Priorities and labor 
troubles are probably the most preva- 
lent. Labor troubles are of many kinds. 
Jurisdictional union disputes are trouble- 
some, but there are continuous negotia- 
tions on points of wages and working 
conditions. And the labor situation is 
still further complicated by the short- 
age of skilled men which results in some 
pirating of men, even among members 



Facts About 


AMERIPOL* 

for the Aviation Industry 

T HIS new synthetic rubber 
has been adapted to aviation 
requirements by a special Miller 
formula. Its uses are many — 
V-type packings, accumulator 
diaphragms, piston cups, plung- 
er assemblies. In fact, it is an 
ideal sealing medium for all 
parts on the hydraulic system. 

Advantages of Ameripol* are 
— (1) will retain flexibility in 
temperatures down to —50° F.; 
(2) has exceptionally low oil 
absorption; (3) has very low 
friction; (4) parts made of 
Ameripol* can be produced to 
close tolerances; and (S) is re* 
sistant to heat, light, ozone and 

Miller engineers will gladly 
assist in theapplicationofAmeri* 
pol* to your sealing problems. 
Write for new folder containing 
complete information on this 
modern material. 










fae DARNELLS 



Nearly 4000 TYPES of 
CASTERS & WHEELS 

BUILT for PUNISHMENT 
Darnell Dependa- 
bility assures sav- 
ings, service, safety, 
speed. A caster or 
wheel for every use. 

idtccyxijtd Standard ej Quality f 

■=| GET THIS FREE BOOK 

fSg| ...192pagesof helpful 
Ea ~ I information. Here is a 
book that should be in 



of the association. However, it is quite 
safe to say that the association members 
have been able to do a great deal more 
to correct this condition than have those 
firms in the area who are not in the 
association. One plan which has helped 
is to have members agree to issue sever- 
ance letters to all persons leaving their 
employ. This has reduced the “stealing” 
of skilled men which is now prevalent 
throughout the entire industry. The 
problem of wages is much more difficult 
of solution because of the present rising 
spiral of wages and prices. This is 
especially bad because the parts manu- 
facturers almost invariably handle busi- 
ness on the basis of a competitive bid 

increase goes into effect after a large 
order has been taken at a fixed price it 
is often executed at a loss. The sub- 
contractor has nothing like the protec- 
tion of many prime contractors who are 
now able to obtain business on a cost 
plus basis, or who have escalator clauses 
in certain of their contracts permitting 
increased costs of labor to be passed 
along to the government. 

INFORMAL NEGOTIATIONS HELPFUL 

One of the major functions of our 
association is its ability to carry on 
discussions and negotiations direct with 
the prime contractors in behalf of one 
or more sub-contractors who might 
jeopardize their standing by going to 
the prime contractor direct. We have 
been able to adjust many differences by 
this method and have succeeded in 
bringing the prime contractors and sub- 
contractors together on many important 
points dealing with methods of contract 
placement and handling, work specifica- 
tions standardization, provision of ma- 
terials, handling of priorities alloca- 

fornt a similar function in working with 
the local office of the OPM and have 
achieved substantial progress on detailed 
matters concerning such points as priori- 
ties, simplification of reports, arrnngc- 

There are still many problems that 
need immediate and continuing atten- 
tion, and that is why our association is 
more important today than at any time 
since it was formed. We don't expect 
to solve all these problems. In fact, we 
think that important problems will con- 
tinue to arise so long as we continue to 
push defense production to all-out levels. 
And that means that at least as long as 
this war lasts we need the contribution 
to industrial efficiency which such an 
association can best render. And it is 
quite likely that the problems of peace 
and world-wide industrial adjustments 
it will bring will make the activities of 
this association even more vital in the 
reconstruction period following the 
present emergency. 
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Propellers 




The outstanding performance of SENSENICH propellers, - due to sound design 
and precision of manufacture—, has resulted in their demand by all branches of 
the Aviation Industry. 

Already recognized as the standard in the Commercial field, SENSENICH pro- 
pellers are now taking their rightful part in the U. S. Defense Training Program 
-where ruggedness and dependability arc so greatly required. 

SENSENICH'S Engineering Staff, -in close coordination with their Field Service-, 
arc constantly striving toward still greater accomplishments in the Propeller field. 


SENSENICH BROTHERS 
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Structural Plastics 

(Continued from page 103 ) 


sical properties of plastic materials of 
all types applicable for aircraft. 

The procedure applies to the testing 
of specimens which are machined from 
sheet, test coupons or structural parts, 
and which, whenever possible, shall be 
representative of thick and thin sections. 

to cut specimens from the actual molded 
piece, it is necessary either to make a 
test on the actual part, simulating the 
service loads, or resort to some form of 
test coupon as representative of molded 
parts. Test coupons for injection mold- 
ing to be designed so that specimens of 
the specified sizes are available. 

PREPARATION 

Specimens are machined preferably 
with high speed cutting tools to prevent 
any possibility of overheating and char- 
ring the specimen. 

Specimens are finished on machined 
surface with 000 emery paper to elimi- 
nate irregularities. 

In case the material has directional 
properties, specimens are cut in the 
longitudinal direction, at 45 degrees to 
the longitudinal direction and at 90 
degrees to the longitudinal direction, 

CONDITIONING OF PLASTIC SPECIMENS 

All plastic specimens are to be con- 
ditioned prior to tests at 25 ± 1 deg. 
C. (77 =fc 1.8 deg. F.) and 50 ± 2 
percent relative humidity. For speci- 
mens 4 in. or less in thickness, the 
conditioning time shall be 48 hours. 
For thicker specimens, the conditioning 
time shall be 96 hours. 

TESTING LABORATORY CONDITIONS 

The standard testing conditions are 
25 ± 1 deg. C (77 =fc 1.8 deg. F) and 
50 + 2 percent relative humidity, for 
all room temperature tests. The rela- 
tion of properties to temperature to be 
determined at the following tempera- 
tures: —55 deg. C. (-67 deg. F.) ; 
—25 deg. C. ( — 13 deg. F.) ; 0 deg. C. 
(32 deg. F.); 50 deg. C. (122 deg. F.) 
and 70 deg. C. (158 deg. F.). The 
relative humidity of the testing atmos- 
phere and the type and duration of con- 
ditioning of the specimen are recorded. 
In all cases, specimens are maintained at 
the testing temperature for at least 
24 hours prior to testing. 

APPARATUS AND RATE OF LOADING 

Properties are determined in any 
standard type of testing machine, prop- 
erly calibrated, and in which the error 
| for the indicated loads which are to 


be recorded docs not exceed one percent. 

The rate of loading is specified as 
the rate of head travel of the movable 
head under load. A device for indicat- 
ing rate of head travel is used and the 
testing machine is controlled either 
manually or automatically. 

TENSILE TESTING 

Tensile test specimens are machined ; 
self-aligning grips are employed. 

The minimum values of width and 
thickness are measured to the nearest 
0.001 in. The thickness of specimens 
less than * in. is measured to the 
nearest 0.0001 in. 

Gage marks for elongation measure- 

other methods which will not produce 
any scratches, punch marks, etc., on 
the specimens. Elongation is deter- 
mined on a 2-in. gage length immedi- 
ately before fracture. 

The length of the specimen between 
the faces of the grips is 44 + 4 in. 

The rate of head travel ranges be- 
tween 0.15 to 0.25 in. per minute. If 
load-deformation data are being taken, 
the rate of head travel is not greater 
than 0.05 in. per minute while exten- 
someter recordings are made. After re- 
moval of the extensometer, the rate of 
head travel is increased to the specified 
0.15 to 0.25 in. per minute and the 
specimen is loaded to fracture. The 
extensometer indicates extensions cor- 
responding to 0.0001 in. per in. 

COMPRESSIVE TESTING 

The test specimen is of such dimen- 
sions that the slenderness ratio, the 
length divided by the least radius of 
gyration, is in the range of 11 to 15. 
The ends are smooth and parallel to 
each other and perpendicular to the 
axis of the specimen. 

Spherical seats are employed to re- 
duce the effects of unequal loading. If 
the testing machine is such that appre- 
ciable relative movement of the heads 
may occur other than in the direction 
of loading, a special compression jig is 
used. This jig consists of a hardened 
steel plunger and spherical seat in a 
cast iron holder. 

The width and thickness or diameter 
is measured to the nearest 0.001 in., and 
the length to 0.01 in. 

The rate of head travel is not greater 
than 0.05 in. per minute. 

BEND OR FLEXURE TESTING 

The thickness of the material to be 
tested is the depth of the specimen 


FOR PARTS TO BE 



9100 Series 


Alloy Steels 

N-A-X 9100 Series of alloy steels is truly a remarkable metallurgical 
achievement of Great Lakes engineers and metallurgists. It is 
basically an alloy steel, with all strategic alloying elements held 
to an absolute minimum. N-A-X — 9100 Series is supplied in two 
general grades, with and without molybdenum, all other components 
of the analysis being held to the following range: 


THE TRULY VERSATILE ALLOY STEEL 

N-A-X 

9100 Series X-9100 Series 


Carbon 

08/.70 

-08/.70 

Manganese 

SO./.75 

• 50/.75 

Phosphorus 

.04 Max 

.04 Max 

Sulphur 

05 Max 

.05 Max 

Silicon 

70/. 90 

.70/. 90 

Chromium 

50/65 

-50/.65 

Molybdenum 

Nil 

.10/.20 

Zirconium 

10/20 

.10/.20 


N-A-X 9100 Series is being used for a wide variety of 
applications and responds most successfully to all treat- 
ments. It is being used as: (1) a Carburizing Grade; (2) 


a Shallow Hardening Grade; (3) a Deep Hardening 
Grade. And because of its versatility, N-A-X— 9100Scrics 
can be used in the manufacture of vast amounts of 
armament applications, as well as for peace-time needs. 

Steel users interested in conserving strategic alloys 
will find in this truly remarkable alloy analysis deep 
hardening characteristics greater than or equal to higher 
alloyed steels. No sacrifice of toughness or machinability 

A twenty-page technical report is available which 
gives in detail the properties and special characteristics 
of the 9100 Series. Write for your copy today. If you 
desire, a Great Lakes engineer will be glad to call in 
person and give you complete information on the use of 
the 9100 Series. Write, telephone or wire for one today. 


F PRODUCTS 


Hot Rolled Strip (down to 1 inch wide) . . . Hot Rolled Strip Sheets (up to 91 inches wide) . . . Spring Steel (carbon and 
alloy) Merchant Bars . . . Forging Bars . . . Automobile Bumper Sections ... Bar Mill Sections . . . N-A-X HIGH TENSILE 
- Sheet Bars... Hot and Cold Rolled Sheets... Michigan Metal for Vitreous Enameling. . .Deep 

widths up to 91 ins.) . . . Stran-Stccl Metal Framing for Residential and Commercial Construction. 


GREAT LAKES STEEL CORPORATION — DETROIT, MICHIGAN 

Sales Offices in Principal Cities 


division of 


NATIONAL STEEL CORPORATION 

Executive Offices, Pittsburgh, Pa. 




EACH ONE proved 
in man-made 
“altitude” to earn 
its right to serve 


U NDER accurately simulated altitude atmospheric 
pressure conditions; in huge sealed chambers, in- 
dividual performance tests are run on every Stromberg 
Injection Carburetor prior to final approval. Elaborate 
and costly apparatus produces within these chambers 
exact air pressures equivalent to predetermined alti- 
tudes— in short, "man-made altitudes.” The written 
record of these tests, preceded by scores of other 
inspections, covering every part and function, then 
accompanies the carburetor— attesting its right to the 
trust of men who fly. 


BENDIX PRODUCTS DIVISION 
and WAYNE DIVISION 




STROMBERG 
INJECTION CARBURETOR 
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Fig. 1. Bend or flexure specimen. 



which is tested as a simple beam (three 
point loading). The span length is at 
least 16 times the thickness and the 
length of the specimen is two inches 
plus the span length, to permit an over- 
hang of one inch on each end. The 
width of the specimen is not less than 
one inch. The test specimen is shown 
in Figure 1. 

The load is applied at center of span 
through a bearing block of one-half inch 
radius. Bearing plates of sufficient size 
to prevent local deformation at reaction 
points are used. 

The bend jig permits the span to be 
varied so that the length may be 
changed with the thickness of specimens. 

The width and thickness at the center 
of the span are measured to the nearest 
0.001 in. The span is measured to 
the nearest 0.01 in. 

The rate of head travel is 0.15 to 
0.25 in. per minute. If load deforma- 
tion data are being taken, the rate of 
head travel is not greater than 0.05 


in. per minute while gage readings are 
made. After removal of the gage, the 
rate of head travel is increased to the 
specified 0.15 to 0.25 in. per minute and 
the specimen loaded to fracture or past 
the ultimate load. Deformation is 
measured with an accuracy of 0.001 ill. 

IMPACT TESTING 

The specimen for the impact test is 
machined. If necessary, the specimen 
may be made up of laminations to pro- 
duce the type shown in Figure 2. 

Impact strength is determined on a 
pendulum type cantilever beam Izod im- 
pact testing machine of suitable capacity 
similar to that used by the American 
Society for Testing Materials for plastic 

When a composite specimen, made up 
of laminations, is used, the laminations 
are in close contact and the notches 
accurately aligned. 


BEARING STRENGTH 
The test specimen is a plastic plate 
which replaces the metal center plate in 
three-plate shear jig. The bearing 
strength is determined for three pin 
sizes (hard steel pins) of A, 4 and 4 
in. diameter, inserted through holes of 
the same sizes in the test specimen. 

Bearing stress is determined from 
stress-strain data at a total deformation 
of 4 percent of the pin diameter. The 
deformaation shall be accurate within 
0.0001 in. The rate of head travel id 
not greater than 0.05 in. per minute. 


SHEAR STRENGTH 

The test specimen is a round cylin- 
drical specimen machined from a sample, 
and of a length two times the diameter 
plus 4 in. The diameter is not specified. 

A three plate jig is used. The total 
bearing area of the two side plates is 
equal td that of the center plate. The 
width of the center plate is equal to 
the diameter of the cylinder. The jig 
is used with selfaligning equipment. 

The diameter is measured to the near- 
est 0.0001 in. The rate of head travel is 
not greater than 0.05 in. per minute. 

Comparison of 3 types of shear test 
specimens is shown in Exhibit B. The 
differences arc not large. 



Exhibit B. Results of 

tests on one-half 
inch plastic sheet. 



Unsurpassed engineer- 
ing precision makes 
every Hartzell propeller 
one which contributes 
the maximum to the 
ship on which it is in- 
stalled. Propellers bear- 
ing this trade-mark are 
known to be accurately 
built. This, in itself, in- 
sures dependability in a 
propeller. 

CORRESPONDENCE INVITED 

HARTZELL 

PROPELLER CO. 

PIQUA, OHIO, U. S. A. 



MARKS NAME-PLATES 
OR PARTS QUICKLY 


Use the "ACROMARKER" to stamp 
numbers and names into steel, other 

Prompt delivery of defense orders. 

Write for Catalog #52. 


THE^ACROMARK CORPORATION 

MAKERS OF MARKING AND 
NUMBERING MACHINES 
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DELCO MOTORS DRIVE FUEL PUMPS 
FOR HIGH-ALTITUDE FLYING 

Delco explosion-resistant motors provide a dependable 
source of power for the pumps that protect the flow 
of fuel in modern aircraft. These motors are light- 
weight, compact, and designed to conform with latest 
military requirements. 

Delco Products is also carrying out an assignment 
that calls for volume production of other aircraft 
equipment and ordnance material. The facilities and 
manpower of Delco Products are enlisted in the cause 
of Victory for America. 



DELCO MOTORS 

Division of General Motors Corporation 
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The same dependable performance, long 
life and uniform construction that qualify 
Packard cable for this important assign- 
ment on Allison engines are to be found 
in all Packard aircraft cable. Packard 
cable is used by manufacturers of military, 
commercial and light planes. It is the re- 
placement choice of airlines and private 
fliers . . . the preferred cable in every field 
of aviation. 



and detailed answer to this question 

governmental agency, nor is it likely 
that it will in the near future. How- 
ever, a broad, general answer is to be 
found in the piecing together of a series 
of official actions and pronouncements. 
Civil aviation is not grounded. The 

by the Civil Aeronautics Administra- 
tion December 8 was a temporary ex- 
pedient to permit immediate investiga- 

loyalty of all pilots. Provisions were 
placed in effect for prompt reinstate- 
ment of certificates following satisfac- 
tory investigation. 

The Civil Aeronautics Board shortly 
thereafter promulgated stringent new 
regulations having as their purpose the 
tight control of civil aviation both for 
the protection of such flying and for 
the prevention of sabotage and espionage 

The new regulations forbid owners 

to operate them unless the owner has 
actually examined the pilot certificate of 

and has secured proper identification. 

fication cards containing their finger- 
prints, picture and signature. In addi- 

a pilot must present his pilot certificate 
and identification card to the police 

airport and secure clearance for his 
proposed flight. In doing so. he must 

plane and setting out a detailed plan 
of his flight. 

The carrying of baggage, cargo, and 

established airlines was also restricted. 
Baggage and cargo can only be carried 
if it has first been thoroughly searched 
by the pilot or someone he designates 
and cameras must be made inaccessible 

The CAP, "plus vital Army contract 
training and the Civilian Pilot Training 
Program, may provide a satisfactory 
framework within which civil flying, as 

period. Although flying other than 
this has not been prohibited, it is not 
unlikely that all flying that does not 
contribute to the defense effort will be 
officially frowned upon, if not prohibited. 
Meanwhile, strictest supervision over 
all forms of civil flying is certain. 

There has been some discussion by 
CAP officials of the possibility of ob- 
taining appropriations for the remuner- 
ation of pilots and plane owners for 
actual services performed, although no 
definite information is now available. 
There is every possibility that civil avi- 

with intelligent cooperation from pilots 





Look to POULSEN & NARDON 

• cable terminals • conduit fittings • chemical tanks 

• junction boxes • fuel tank shells • oil reservoirs 

• hand and automatic machine parts of all sizes and types 
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OULSEN & 


2665 LEONIS BLVD. * VERNON. CALIF. 


The pass word in our new, 91,200 square foot plant is "high 
speed production." It was designed and equipped for that 
basic purpose. The entire spirit of our personnel is to speed 
deliveries for aircraft manufacturers throughout all America. 
Every tool, machine and production line is geared-up to han- 
dle large quantities in little time. 

21 PRESSES, 16 TO 400 TON CAPACITY 

Sheets up to 5 ft. x 8 ft. in size can be handled on our new 
400 ton Verson, double acting hydraulic press-up to 24 in. 
can be drawn. Twenty other presses ranging from 16 to 150 
tons available for all types of smaller stampings. 

240,000 PARTS PER DAY 

... is an average day's output, often exceeded by many 
thousands more of stampings and screw machine products. 
Delivery schedules are well ahead of the "dead-lines"— and 
production can be further stepped up if necessary, from our 
hand and automatic screw machines, and high speed presses, 
which is the largest battery of them on the Pacific Coast. 

AN EXPERIENCED ORGANIZATION 

geared-up to high speed production. 

If you want REAL PRODUCTION on practically any type 
stamping or screw machine product, call us immediately. 
Twenty years of experience in handling problems that re- 
quire efficient, mass-production methods are available to you. 


321 




WUbb &- 

MODEL G.H. — 1 (LIGHT CARGO) FOR THE U. S. NAVY 


“RIGHT ABOUT FACE ” FOR NATIONAL DEFENSE 


The DGA line of cabin airplanes for 
Civilian use were quickly converted to 
help "KEEP ’EM FLYING” and are 
now serving as auxiliary craft doing a 
number of worthwhile flying jobs for 
the Navy. 


The DGA Primary Trainer continues 
to help Operators of C. P.T. Programs 
to "KEEP ’EM FLYING” and the 
revised model equipped with a 160 
horsepower engine and with many im- 
provements is now in production. 


AIRCRAFT CORPORATION 

53X3 W. 65th STREET • CHICAGO, ILL., U. S. A. 

MODEL D.G.A. — 160K. TRAINER FOR THE C.P. T. PROGRAM 




A POWERFUL WEAPON 

-6&e- 

DEFENSE FRONT 



F OR building airplanes, tanks, trucks . . . yes, in nearly every 
manufacturing plant — portable electric drills, grinders, and 
sanders are vital weapons of defense in the hands of thousands 
of workmen. 

In many factories, Clark tools are being used 24 hours a day- 
handed from the first eight-hour shift to the second, then to the 
third. 

It's a tribute to the Clark controlled-construction methods that 
such abuse and overloading doesn't ruin the tools. 

Since 1892, when James Clark, Jr. built the first portable electric 
drill — industry has recognized that products bearing the lames 
Clark. Jr. trademark set the standard for portable electric tools — 
not only First on the market, but always First in quality and 
First with improvements. 

For defense and after defense — use Clark electric tools. 



IAS. CLARK, JR. ELECTRIC CO. 


606 BERGMAN ST., LOUISVILLE, KY. 








Branch Sales Offices 

New York • Chicago • Cleveland • Detroit 
Columbus • Syracuse • Philadelphia • Davenport 


Pacific Coast Representative 
PACIFIC SCIENTIFIC COMPANY 

Los Angeles • Seattle • San Francisco 
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19 PLACES TO GET A 50% SAVING 
IN ASSEMBLY TIME 

To back up your industry with a continu- 
ously plentiful supply of one of your most- 
in-demand items, a total of 19 screw manu- 
facturers have been equipped to produce 
time saving, trouble-saving Phillips Re- 
cessed Head Screws. 

Tremendous manufacturing capacity . . . 
nationwide distribution . . . are augmented 
by a corps of 150 sales engineers, qualified 
to help you get the most from Phillips. In 
the average case, they can show you how to 
save 50% in assembly time — eliminate 
operations, prevent accidents, eliminate 
burrs, get stronger fastenings. 

The shape, taper and depth of the Phillips 
recess were determined after thousands of 
tests. The drivers maximum turning power 
is utilized without sacrifice of strength in 
the screw head . . . without danger of shear- 
ing the metal or breaking the bit. That's 
why the majority of units turned out by 
leading aviation and automotive concerns 
are Phillips-assembled. 



Phillips Recessed Head Screws 



Order stronger, cost-cutting Phillips from any of Hies 





Explaining as he went, Mr. Planck 
said that both of the old People's Plane 

plane has plenty of speed, and enough 
safety if you stay in out of bad weather. 

"What the People want," he said, “is 
an airplane that will go where they 
want to go and not to somebody's air- 
port. You have to have an automobile 
to get the rest of the way home, and 
People can’t afford planes and automo- 
biles both.” 

By that time, our man had some sort 
of image on the paper. He frowned, 
rubbed out part of it, and made a change. 
Then he rubbed it all out and laid his 

“The thing to do," he said, “is call 
in Luscombe, Piper, and all those light 
plane fellows. They can do this in no 
time. What I want is a nice cabin 
job, with four wheels and some ash 
trays. I want twin tails on it, with the 
engine in back, and the propeller be- 
tween the booms. Then I’ll send for 
Northrop.” His eyes brightened. 

"When Northrop gets here, I’ll have 
him take the tail off, and put his all- 
wings on. Then I’ll have a car with 
wings and a propeller on behind.” 

Mr. Planck leaned forward with en- 
thusiasm. “You come into an airport 
with this plane," he said, gliding his 
hand down onto his desk. “You taxi 
up to the hangar. A couple of me- 
chanics come out and take your wings 
and your propeller, and give you a hat 
check for them. You throw the wheels 
in gear and drive on home to your 
garage. Then you just keep on driving 
your — your vehicle around town till 
maybe a weekend, and you go back 
to the airport, meanwhile being careful 
not to lose your hat check. Get your 
wings and propeller and fly away!” 

So, we fell in with the Planck School' 
— while he was talking. Provided no 
other school of thought shows up to 
confuse the issue, looks like a chance 
for the flying machine business to pick 
up right where the automobile men 
left off. We might even want to hire 


Baynes 

(Continued from page 114) 


at all altitudes although the actual 
stalling speed increases as the square 
root of the relative density. No altitude 
compensation is therefore necessary for 
the stall speed pointer mechanism if the 
correct speed range available between 
prevailing stalling speed and flying 
speed is to be shown by the instrument. 
At altitudes above the altitude to which 
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Cellu-lined hose is oil- 
proofed with multiple layers 
of cellulose, a material completely 
resistant to hydrocarbons, i. e. — hot 
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Available sizes of Cellu- 
lined hose (I. D. measurements): 

Vi", %", Vi", %" and 1 ", 


I 


CELLU-SEAL COUPLINGS 

Couplings for Cellu-lined hose a 
lilable with standard I. P. T. i 
S. A. E. threads. 


Great strength of Cellu- 
lined hose is obtained by 
imbedding metal braid covering 
the synthetic casing. 
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CHICAGO METAL HOSE CORPORATION 


MAYWOOD, ILLINOIS 




NATIONAL VENEER & LUMBER CO. 



To the Men behind the Men behind the guns 

The L. S. Starrett Company takes this opportunity to pay 
tribute to the thousands of skilled craftsmen whose ability 
and energy have made America what it is today . . . and 
whose loyalty and integrity are helping to keep it that way. 

THE L. S. STARRETT CO. 


MASSACHUSETTS 


the engine is supercharged the indi- 
cated maximum speed becomes less until 
on reaching the absolute ceiling of the 
aircraft the indicated flying speed and 
stalling speed of the airplane are ap- 
proximately the same ; i.e., the available 
speed range has become nil. Therefore, 
although the actual stalling speed at 
altitude is increased and the actual fly- 
ing speed is reduced until they are 
approximately equal at the absolute 
ceiling, the reduction in speed range on' 
the indicator will be correctly shown 
by the movement of the flying speed 
pointer toward the stall speed pointer. 

In this way, the instrument will show 
the approach to the ceiling and the re- 
duction in speed range available for 

G; the stall speed pointer turning toward 
the flying speed needle with increase in 
G and the flying speed pointer turning 
toward the stalling speed pointer as the 
ceiling is approached. The instrument 
will therefore give a better indication 

by the spacing between the two needles 
than the usual 100 ft./min. rate of climb 

value of G being the 
stall speed 



the same speed scale on the dial as the 
A. S. I. pointer. 

The calibration of the dial must, of 
course, be of the once round type, other- 
wise the A. S. I. pointer would cross 
the stall pointer at the high speed end 
of the scale. The once round scale may 
be criticized on 400 m.p.h. scales due to 
the closer spacing of the scale, but this 
would not apply with scales marked to 
say 250 m.p.h. maximum as might be 
used on training machines. 

The instrument is intended to replace 
the usual A. S. I. and therefore gives 
information not at present given to the 
pilot, without the addition of a further 
instrument and without any additional 
installation complications.- 




Skilled die-designers are the arch 
foes of limilalions. In 60 minutes a 
skilled die-designer may accomplish 
work that will save hundreds of hours in 
forging and machining a quantity of 
forgings. Dies can be sure-fire cost-re- 
ducing tools. And, dies can be the means 
of saving pound upon pound of metal. 
An urgent necessity in waging war is the 
gaining of lime. Time gained in the pro- 
duction of such vital things as forgings 
for aircraft may win an earlier victory. 
Excess metal on forgings is of itself a 
costly waste, often an unnecessary 
waste. Machining it off adds to the cost 
of forgings, retards pro- 
duction and assembly, 
and postpones the day 
victory. Forgings 
formed from T & W dies 


are usually formed to close toler- 
ances. Because, T & W forgings are free 
of excess metal they require less time to 
machine and finish, and thus they have 
the effect of increasing the capacity of 
both machines and skilled men. T & W 
die-craftsmen are responsible for the 
fact that T & W forgings usually cost 
less at the point of assembly. 

In the T & W die-sinking department 
dies are made for forgings weighing 
from one ounce up to 800 pounds by 
some of the most skillful die-sinkers 
in the forging industry. T & W forg- 
ings formed in T & W dies pass the 
most rigid and exacting inspections 
because they are of unusually sound 
physical structure and possess "quality 
advantages" beyond what the specifi- 
cations call for. 


TRANSUE & WILLIAMS STEEL FORCING CORPORATION 


ALLIANCE, OHIO 


Forging and Machining 

m E-nE SIGNERS MAKE THE 


Faster 

depend 
dies th 


SALES OFFICES: NEW YORK • PHILADELPHIA • CHICAGO • INDIANAPOLIS 


OIT • CLI 
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New McGraw-Hill Texts and 
Training Manuals in Aviation 


Aircraft Layout and 
Ilc-tail Design 

By N. H. Anderson, Douglas Aircraft Com- 
pany, Inc. 306 pages, 6x9. $3.00. 

Aerw|iliotogra|iliy and 
Aero.su rveying 

By J. W. Baglev, Lieut. CoL U. S. Army, 
Retired; Lecturer at Institute of Geographi- 
cal Exploration, Harvard University. 324 
pages, 6x9. $3.50. 

The Airplune and 

Its Engine V* fourth edition 
By C. H. Chatfield, Aeronautical Engi- 
neer; and C. F. Taylor and Shatswell 
Ober, Massachusetts Institute of Tech- 
nology. 414. pages, 6x9. $3.00. 

The Aircraft Handbook 

iSetv fifth edition 

By Fred H. Colvin, Editor Emeritus, Amer- 
ican Machinist. 788 pages, 5x7%. $5.00. 

Aircraft Welding 

Bv L. S. Elzea, Division of Aircraft Train- 
ing, Public Schools, Wichita, Kan. 118 
pages, 8i/oxll. $2.00. 

Practical Aircraft 
Sliectnictal Work 

By Russell Frazer and Orrin Berthi- 
aume, Santa Monica (Calif.) Technical 
Schools. 198 pages, 81x11. $3.00. 


Aircraft Engine Design 

By Joseph Liston, Purdue University. 
Ready in March. 

Aircraft Riveting 

By A. H. Nisita, Burgard Vocational High 
School, Buffalo, N. Y. Ready in March. 

How To Do Aircraft 
Shertmctal Work 

By Carl Norcross, Managing Editor, Avia- 
tion, and James D. Quinn, Jr., Naval Air 
Station, Floyd Bennett Field, New York 
City. 283 pages, 6x9. $2.20. 

The Aviation Mechanic 

By Carl Norcross and James D. Quinn, 
Jr. 563 pages, 6x9. $3.50.* 

Air Pilot Training 

By Bert A. Shields. 604 pages, 6x9. 
$4.00.* 


"Know Your Job*’ Scries 
for Aircraft Mechanics 

Edited by Major Leonard J. Kune, Director of 
Training, Bell Aircraft Corporation. 


Military Aircraft Inspection. 

Ready in April 

Aircraft Fabrication. In preparation 
Aircraft Assembly. In preparation 
Aircraft Drafting and Blueprint Reading. 

In preparation 

Foremanship Training. In preparation 


Aircraft Instruments 

By G. E. Irvin, President, Irvin Aircraft 
Instrument Schools, Los Angeles, Calif. 
506 pages, 6x9. $5.00. 


Mathematics for the 
Aviation Trades 

By James Naidich. Manhattan High School 
of Aviation Trades, New York City. 267 
pages, 6x9. $1.80. 


JIm i I This Tim pan 

To MeCraw-llill Book Co.. 330 W 42nd 



Y V. 
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H-P-M FASTRAVERSE PRESS 


Supports Vega Ventura Bomber Production 



With effortless speed and precision, 
H-P-M Fastraverse Presses are work- 
ing 24 hours a day in the nation's prin- 
cipal aircraft and defense industries. 
The versatility, high production and 
smooth "day in" and "day out" per- 
formance of H-P-M Presses make them 
the standard for today's metal working 
operations. Look to H-P-M for stepped 
up defense production. 



+++++++++++++++++++++++++ 

Why your Red Cross urgently needs 

FIFTY MILLION DOLLARS, NOW 

How the fund is allocated . . . 

What it does in service 

Every dollar that you give now to your Red Cross marches into the thick 
battlestation/where'the lighting is heaviest. Into theXd° Cross^ospilals 
“ d e l“and To'Tmfn Zl 

How the $50,000,000 
War Fund is Used 


SERVICE TO THE ARMED FORCES $25,000,000 



SERVICE AND ASSISTANCE THROUGH CHAPTERS •$ 4,000,000 



OTHER ACTIVITIES AND CONTINGENCIES • • • 



TOTAL 850,000,000 


THE AMERICAN RED CROSS $50,000,000 WAR FUND 




FLORSHEIM SHOES 

5 Wm <=== ’ < 


iperior lit, comfor 


THE FLORSHEIM SHOE COMPANY • CHICAGO • Manufa 



Y ES, like all of the other men and women of 
Aluminum Industries, Inc., this skilled worker 
remembers Pearl Harbor. Its tragic memories give 
new meaning, new drive to his work as he expertly 
finishes in the new Permite foundry, a magnesium 
alloy casting for a fighter plane. 

This same spirit inspires the many hundreds of 
equally zealous workers throughout Aluminum 
Industries' vastly expanded, modernly equipped 
plants, as they turn out parts for pursuit ships, 
bombers, training planes. Nothing is left undone 
to speed production, yet zealously maintain the 
precision and quality of Permite Products needed 
by the aviation industry and tho military and naval 
air forces for America's Victory Program. 


ALUMINUM INDUSTRIES, Inc., Cincinnati, Ohio 

DETROIT, 902 Ne* Center Bldg. LOS ANGELES, 324 N. San Pedro St. CHICAGO, 616 So. Michigan Ave. 

PERMITE %£££& CASTINGS 



Two things rule the world. . . spirit 
and the sword . . . hut Spirit will 
be the final victor 


« A P 0 LE 


For more (hail two years, Summer i 11 
lias been producing on a 1 00 hour 
work-week basis— a ceaseless, un- 
relenting schedule that has proved 
the Spirit of the men in the mill. 
But on Pearl Harbor’s December 
7 th, every Summcrill workman 
recognized the urgency for more 
materials — immediately — NOW. 


With no incentive beyond patriot- 
ism and loyalty— no additional 
equipment— the eager efforts of 
these workmen raised December 
tubing production 16% above our 
best previous month— a new record 
at Summerill. 

Spirit, as evidenced by character, 
enthusiasm and guts — will win. 


LL TUBING COMPANY 

1— BRIDGEPORT, Montg. Co.. PA. 
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oi length in the early Olympic Games . . . 

the Greek method, and forced 
their Romanized code of measurement upon England. 
When Britain was again tree, this Roman-Greek system 
was modilied . . . and thus started the "IMPERIAL" 


. . originally ll 
ir the length of the first King Henry's 
er became a multiple of the fool. 


and precise standards . . . hence the use of Decimal 

Time will not permit individual interpolations, 
e The CONTINENTAL-DIAMOND Decimal Equivalent Chart 
is an indispensable aid to crash through tho limitations 
of the "IMPERIAL" system ... In colors . . . 23" x 35" 
. . . easily read . . . gives Decimal Equivalents from 
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WESTONS 




i -* 


ti^lje-ljo^red^ policy of keeping con-, 
intly abreast .of the instrument needs of 
ion now stands our nation in good stead . . . just 
.M it made possible the instrument arsenal for our 
'■ •* preseotr' allies imitheit' heroic struggles in the dark 
days past’. Whether in Britain, Africa, the Middle 
East or the; Antipodes, planes guarding our demo- 
cratic front are equipped with these time-proved, 
de^endabtf instruments. And at Weston today, the 
effhrfls all-out to produce the instruments vital on 
- .(nr new fronts of our democratic struggle. Weston 
Electrical Instrument Corp, 616 Frelinghuysen 
Avenue, Newark, New Jersey. 


W E S T 0 I Aircraft Instruments 

Electric Tachometers • Synchroscopes ■ Carburetor Temperature Indicators ' Oil Temperature Indicators 
Cylinder Temperature Indicators ■ Fuel-Air Ratio Indicators ’ ' ~ ' " *' ' ‘ “- JT - 


AVIATION. February. 




Solve 


your problems of accurately 
finishing internal cylindrical surfaces with 
the SUNNEN Precision HONING MACHINE 


Sheffield Corporation 

of Dayton , Ohio 

Master Gagemakers — 

the Sunnen MA Precision Hone to remove 
from the carburized surface of a .372' 
diameter hole 31/2" long in a Gaging Spindle, 
is also used on cylindrical rings. 

Time saved over previous method — 50%. 







SUNNEN PRODUCTS CO. 


• Sheffield says Sunnen cuts time 50%. Other manufacturers handling 
important new orders report similar production increases. By using the 
Sunnen Precision Honing Machine to accurately grind and finish internal 
cylindrical surfaces from .185' to 2.400', many manufacturers have been 
able to release heavy internal grinders for other work. These manufac- 
turers hove been omazed to find that such an inexpensive piece of equip- 
ment can produce such accurate work. Accuracy is guaranteed to within 
.0001", and has often been held to within .000025" in production work. 

Skilled or experienced operators are not required. Any intelligent work- 
man can produce precision workmanship with only a few hours' practice. 
You can shift your highly skilled labor to other jobs. 

Saves set-up. time — the Sunnen Precision Honing Machine con be set up 
and work locoted ready for honing in less than one minute. 


Write [ox FREE 8- page bulletin f f 


I 7942 Manchester Ave., St. Louis, Mo. • Canadian Factory: C 
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FIRST IN THE FIELD 
OF INDUSTRIAL DUST CONTROL 




AAF FILTERS SUPPLY 
DUST FREE AIR 
TO THIS LARGE 
FINISH DRYING ROOM 


R0T0-CL0NE DUST 
CONTROL EQUIPMENT 
IN USE RY THE WRIGHT 
AERONAUTICAL CORPORATION 


Where ihc highest degree of air dcanli- The Type W Roio-Clone embodies (he 
ness is required this electrostatic Biter same principle of dynamic precipitation 
stands out as the most efficient self- as the Type D Roto-Clone with the addi- 
c leaning air filter on the market today, tion of water sprays which make possi- 
It removes not only the atmospheric dust ble the collection of the lightest and 
t collected by other types of finest dust particles by wetting. Espe- 
'' r ' 1 st particles, daily suitable for heavy dust < — 

for Bulletin No. 2 


t is readily adaptable to limited space, 
iv units as necessary m 1 


y desired pattern. Also floor o 

J by the Underwriters' exhaust 

Laboratories. Ask for Bulletin 230B. Ask for Bui 

AMERICAN AIR FILTER CO., INC. 


AIR FILTRATION MT DUST CONTROL 


M2 




FLIGHTEX 

Points the Way! 






And remember this point: 
Each year, more manufactur- 
ers buy more FLIGHTEX than 
any other airplane fabric. 


World's Premier Airplane Fabric FLIGHTEX FABRIC 


SUNCOOK MILLS — 40 Worth St., New York •£ 
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□ COMMERCIAL PILOT O COMBINATION FLIGHT-MECHANIC 

Q PRIVATE PILOT D MASTER AIRPLANE & ENGINE MECHANIC 


Schrader 

Tire Valve Caps 

Guaranteed Air-tight Up To 25 0 Lbs. Pr, 



Do All and the THUNDERBOLT 


Views on this page are taken at one of the Republic 
Aviation Corporation's plants, where the sensational 
new Thunderbolt is being made. Dozens of DoAlls 
are sounding the all-clear-ahead signal by shaping 
and finishing parts in a fraction of former time. 


Every plant where man-hour and man-energy savings 
are essential needs the DoAll. Every metal 
worker instantly recognizes the value of this 
modern production tool. 

Let us send a factory-trained man 
to your plant with a DoAll to show 
you what it can do and save for you. 

NEW — Interesting and valuable book "DoAll 
Production" free on request 

MACHINES 



innouncing 


A NEW 


CHAMPION 


Convinced by years of research and testing that oor new 

to any insulation heretofore available, we now announce 
and recommend our Champion C 26 with this new ceramic 

engines, the C 26 is likewise being supplied to the Army 
and Navy for smaller training planes. 

Champion C 26 is especially designed for aircraft engines 
and fills a long felt need for aircraft spark plugs with the 
required dielectric strength, long life and dependability. 

CHAMPION SPARK PLUG COMPANY 


Ceramic 

Aircraft Spark Plug 


Latest Niagara Series Power Squaring Shears illustrated above are widely used by America’s airplane manufacturers. 
They combine accuracy heretofore unattainable, with speeds up to S5 strokes per minute. Drive is completely enclosed and 
runs in a bath of oil assuring long life and low maintenance cost. Motor is direct connected. Capacities up to J4 inch. 
Cutting lengths from 4 to 12 feet. Niagara Machine & Tool Works. Buffalo, N. Y. Branches: New York, Cleveland, Detroit. 
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"Musts" for airport runways! 

CONCRETE meets them all . . . 

a*uSt at IcMu&it cait 


Runways of major airports will be called on 
to carry many times their present traffic. 

Airport runways, to be safe and durable, 
must fully meet these requirements: 

1. High visibility and reflection of light for night 
landings. 

2. Freedom from loose particles on runways. 

3. Lowest possible crown, combined with good 

4. Definite beam strength sufficient to carry at 
least occasional wheel loads of 50 tons or more. 

Concrete’s superiority in meeting these 


requirements is readily apparent. Aircraft 
sizes are increasing rapidly, resulting in 
higher and higher load factors. Concrete 
definitely provides the stress values needed 
to distribute high concentrated loads over 
the subgrade. 

And the first cost of concrete runways is 
lower than for other types designed for equal 
load -carrying capacity. Concrete assures 
long service with minimum upkeep and dis- 
ruption of traffic for repairs. 

Design and construction data on request. 


PORTLAND CEMENT ASSOCIATION 

Dept. 2-41, 33 W. Grand Ave., Chicago, III. 




Everything in Fabric! 

BLIND FLYING HOODS ANYTHING OF FABRIC 
ENGINE COVERS COCKPIT ROLLS 

LANDING GEAR. TAIL WHEEL COWL PADS 


AND STICK BOOTS 
FUME PROOF SLEEVES 
HUB COVERS 
CUSHIONS 
CRASH PADS 
FLOOR COVERINGS 
SEATS 

LIFE PRESERVER CUSHIONS 


STRAPS 

PAD ASSEMBLY HEAD RESTS 
CORD ASSEMBLIES 
WING COVERS 
FUSELAGE COVERS 
CONTAINER ASSEMBLIES 
FLEXIBLE GUN HEAD CUSHIONS 
GUN BUST BOOTS 


No matter what you want, in this classifica- 
tion, in fabric or leather, contact us — we 
produce the highest quality work only 



L. POTTER, INC. 


BETHPAGE, L. I., N. Y. 

Tel HICKSVILLE 233 


tij ll/if t(rfl& 



WHEN WAR PLANS 
CALL FOR MOTORS 


When you need another source to get extra 
When you need engineering help to develop a new type 
motor 

When you know what you wont, but can't get anyone 
to build it. 

In all three coses, we who build Lel< 
are standing by for instant action. Our plant 
is large, fully staffed, fully equipped. Further- 
more, through actual work, we are familiar with 
aviation standards. Write, telephone or wire 
if wa^f^ns call for motors. THE LELAND 
ELECTRIC CO.. Dayton. Ohio. U. S. A. 
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ALLEGHENY LUDLUM 


STOCKS OF STAINLESS CARRIED BY ALL RYERSON WAREHOUSES 






“K”FELT TRAPS NOISE! 


The sound-absorbing and insulating properties of “K" 
Felt remain positive despilesevere temperature changes. 
It does not collapse nor collect moisture under sudden 
drops from 110° F. on the ground to 30° below in the 
ceiling. “K” Felt meets, and exceeds, all Department of 
Commerce, Army and Navy Department requirements 
for insulating and acoustical treatments. Weight reduc- 
tion is of vital importance in airplane operation and 
this material is featherlight. 

“K” Felt is being used extensively by all leading air- 
plane manufacturers to interline control rooms, gun 
rooms and fuselages, and to keep mechanism and in- 
struments at normal temperature.'We are always glad 
to be of service to engineers, designers, chemists and 
purchasing agents, and seasoned felt men are available 
to give you the benefit of our successful experience in 
sound and heat control. Data Sheet #3, “ ‘K’ Felt”, giv- 
ing technical information will be sent gladly. “K" Felt 
is light . . . and right. 


American Felt 
Company 


General Offices: Glenville, Conn. 

Sales Offices at New York — Boston — Chicago — Philadelphia — 
Cleveland— Detroit— St. Louis — San Francisco 


,, INSULATING PELTS, 


To AIRCRAFT! PARTS 
MANUFACTURERS 

INTERESTED IN SPEEDING UP 

POLISHING, PRE-POLISHING 
AND FINISHING 

ON Engines — Accessories and Instruments 

— Propellers — Fuselages — Assemblies 

— Aluminum and other Metals to be 
Welded, Soldered, Finished 

In many of America's foremost aviation and parts 
plants, ’BRIGHTBOY, an elastic rubber compound 
impregnated with mild abrasive, is already gaining 
savings in time and work-operations. Brightboy's 
light action produces a finish entirely different from 
either a grind or a buff, with minimum dimensional 
loss of material. 

Easy, clean, economical to use. A wide variety of 
shapes for speedy and accurate use — tablets and 
sticks for hand work, wheels for stationary, port- 
able and flexible shaft, electric and pneumatic grind- 
ers — make Brightboy adaptable to many uses. No 
special shaping or treating is necessary. All shapes 
and sizes ready for immediate use. 

PROMPT DELIVERIES. Ask your mill supply jobber 
for prices, sizes, samples. If you cannot obtain prompt 
information or deliveries from your regular supply sources, 
give us details of your requirements and we will send you 
complete illustrated catalog and prices. 


BRIGHTBOY INDUSTRIAL DIVISION 

WELDON ROBERTS RUBBER CO., Newark, N. J.. U. S. A. 



Weldon Roberts 


Brightboy 

The SOFT RUBBER binder 

CUSHIONS the abrasive 
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now more man ever you neea mis neip ior 
Tool and Die Makers 


Read What Others Say: 


Low price of $1.00 per copy makes it 
economical for training use. Elementary 
enough to meet the urgent need for a 

tical enough to be helpful in advancing 
the skilled tool maker. Contains hundreds 

quickly applied in daily work to get im- 
proved tool performance. Send coupon 
on right for free descriptive leaflet, or 
order a book for e? 
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Material Handling with 
"ON THE SPOT" CHARGING 
of Electric Truck Batteries 



G-E 

Copper-Oxide Charger 
FEATURES: 




The air U mighty scarce, way up there in the earth's 


essential instruments? Most certainly. But Uniloy spe- 
cialization in accessories ol this type insures the quality. 

schedules. 




Saves time, labor and power 
ordinarily lose in going to 
and from a central charging 


FOR MORE 
INFORMATION 
SEND THIS 
COUPON 



Other Uniloy Accessories and Special Equip- 
ment Include 

• Full-Swivel Tall Wheel Assemblies (with Patented 


e Tall Wheel Assembly Parts 

• Hangar Space-Savers tfor Stacking Light Aircraft! 
Costings* 1 !^ o*ig?nol“ , Eg*lpmen°^Mach'i^d ae'os 


GENERAL ELECTRIC 
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Write for full details of their precision construction. 

A R T E R 


GRINDING MACHINE COMPANY 


SPLITTING 

"TENTHS" 

in Aircraft 
Manufacture . . 

At the Wright Aeronautical 
Corp., Paterson, N. J., an 
Arter Model B-30" Hydraulic 
Rotary Surface Grinder finishes 
crankcase faces of Wright Cy- 
clone engines. The adjacent 
flange diameter is ground at 
the same setting, using the side 
of the wheel. 

In every industry — whenever 
the job requires grinding within 
a fraction of a "tenth" of per- 
fection— Arter Rotary Surface 
Grinders produce uniformly 
high quality work. 


WORCESTER, MASS. 
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ON THE COUNTRY’S 

ACTIVE SERVICE 

HONOR ROLL 




HM15EI1 Push -Tit e 

AIR HOSE COUPLINGS 

SPEED, EFFICIENCY and ECONOMY is 

srAVJzss'jest 

automatically turned on. An easy pull back 




Write for free catalog 




Hansen 


MFG. CO. 


INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET • CLEVELAND, OHIO 



9 Vi New-! 



IT’S EASY TO OPERATE! 

NOPAK .. Hy-Pressure 

Balanced Hydraulic Valve 



GALLAND-HENNING MFG. CO. 

2748 S. 31st Street • Milwaukee, Wis. 


NOPAK 


DESIGNED 







BURKLYN CORPORATION 

* SaUi ZrufUteeM. * 

Los Angeles, California 



BURKLYN 

CORPORATION 

3429 Glendale Boulevard 
LOS ANGELES, CALIFORNIA 




• FOR FACTORS OF UTMOST PROTECTION FOUND 1 

LITTELFUSES 

AIRCRAFT ANTI-VIBRATION TTPE 

When you choose fuse; 


Liftelfuse 4 AB, 
amp fuse. 

added vibration life. Lijtoliuse Elements twisted at 90° efficiently 
definitely protects against cc 



SpRING production is 
really a science at Muehl- 
hausen . . . and a trip through 
the plant is a revelation to 


for each spring application, 
is inspected by magnafluxing 
and photomicrography 
physical chr"’""' i " , ~ 




AVIATION BACKLOG 
$ 8 , 500 , 000 , 000.00 

Just a Starter on Purchase of 


185.000 NEW WAR PLANES 

That's the blue-print for Victory! It demands 
your participation if you make anything that 
goes into the vast aviation program. Your 
advertising in AEROSPHERE, the international 
aeronautical encyclopedia, tells the world that 
your products and facilities are available today 
and will be available in the peacetime aviation 
boom that is sure to come* after the war! 
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for prompt shipment anywhere 
in the United States or Canada 


BARS • STRIP • SPRING STEEL 

Conforming lo Army and Navy specifications. Cold 



THE HAMILTON 
STEEL COMPANY 
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P4GES 


OIL SEALS 


LUBRICATING 


DEVICES 


^lUu pAGctical 

Lubricating Manual and Buyers Guide is yours without 
obligation. It systematically covers practically every 
industrial requirement in Oil Cups, Oil Seals and Lubri- 
cating Devices, together with schematic diagrams and 
Engineering data. Write lor your copy TODAY! 


Gits B ros. Mrs. Po. 

1859 South Kilbourn Avenue • Chicago, Illinois 



LISTO 

MECHANICAL MARKING PENCIL 
for AIRCRAFT CONSTRUCTION 

Plastic (scratch proof) point de- 
signed especially for marking 
aircraft metals 

AVAILABLE IN 
SIX STANDARD COLORS 
TO MATCH REFILL MARKING LEADS 


Write (on your firm letterhead, please) 
tor free demonstration samples and 
quantity prices. 

LISTO PENCIL CORPORATION 

ALAMEDA, CALIFORNIA 
FACTORY ESTABLISHED 1911 



Polarized 

JEWEL PILOT LIGHT ASSEMBLY 

Now, the brightness of illumination or colored signal light in- 

the jewel dims or brightens the light intensity of our new No. 80 
Type Assembly! Polarised discs, behind the jewel, so arranged 
as to be tree to rotate with respect to each other, turn the trick! 
Have you a copy of our catalog? It presents a complete line 
o I standard and special Dial and Jewel Light Assemblies. 
We supply most oi America’s leading aircraft and electrical 


DRAKE MANUFACTURING CO. 

1713 W. HUBBARD ST. • CHICAGO, U.S.A. 
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Moving of the Pocific Airmotive Division from Roosevelt Field imposes 
o temporary handicap on yonr ability to secure the quick service this 
division has given you in the past. 

To the best of our ability ,*e will continue to sorve you from our Bar- 
bank, Glendale end Oakland Divisions until we can reestablish our 
nationwide facilities ... and we osk your patriotic indulgence which 
this vital military requirement has necessitated. 

COMPLETE STOCKS & SERVICE AVAILABLE 

Pacific Airmotive will continue to maintain full stocks of parts, acces- 
sories, supplies and specialized shop equipment at Burbank, Glendale 
and Oakland. The official Pacific Airmotive Repair Stations at Burbank 
and Oakland are assisting the military services in every possible way, 
but Pacific Airmotive maintenance and repair service continues to be 
available to private and commercial operators in non*restricted areos. 

PACIFIC 

AIRMOTIVE 


Division of Airplane Manufacturing ond Supply Corporation 
AVIATION'S LARGEST MAINTENANCE AND SUPPLY COMPANY 



PACIFIC AIRMOTIVE PACIFIC AIRMOTIVE AIRPLANE PARTS & SOPPLV 

Burbank, California Oakland, California Glendale, California 


YOUR COUNTRY 
needs AIRPLANE 
URAFTSMEN ! 



New I. C. S. Course, Studied in 
Spare Time, Prepares YOU for 
SUCCESS in This Growing Field! 

Today, more than ever, America is air-minded! Probably 
no industry offers greater opportunities to the trained man 
than aviation. New airplane designs are the’ order of the 
day. Millions are being spent for military aircraft. 

To produce the drawings for these new airplanes, thou- 
sands of draftsmen and engineers are required. Every 
airplane company now needs a large force of trained 
draftsmen. And because the aviation industry is expanding 
so rapidly, unusual opportunities for rapid advancement 
exist — for the trained man only I 

How YOU Can Get Training- Now! 

To enable you to prepare yourself for success in this branch 

(whose graduates include the president of a major airline 
and hundreds of other successful aviation men) now offer 
a newly prepared course in Airplane Drafting. 

This course not only gives basic training in “math,” 
mechanics, strength of materials and drafting needed by 
the successful draftsman — but also instruction in subjects 
of particular value in drafting rooms where uirplanes are 
designed. Students are familiarized with airplanes and their 
parts. Aviation terms are clearly defined. Illustrations are 

Study in Your Own Home 

I. C. S. students study at home — don't need to give up their 
present jobs. No “classroom slow-pokes” hold you back. 
And the cost of sound, modern I.C.S. training is surpris- 

This coupon, mailed today, will bring you a FREE 
r.ooKt.ET — "Aviation Oppobtunities” — and complete in- 
formation without obligation. Do it now! 
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AERO-MIXTURE INDICATOR 







and making maps from them 


This book gives a comprehensive treatment of all steps 
in the making of maps and surveys by means of aerial 
photography. It gives information to help in the selection 
of equipment and the planning of flights, and covers com- 
pletely the principles, methods, and calculations of inter- 
preting photographs and transforming them into maps, 
with special emphasis on methods of finding tilt, getting 
elevations, contouring, etc. 


Latest 


and most 


effective 
for taking aerial photographs 


AEROPHOTOGRAPHY 
and AEROSURVEYING 

By JAMES W. BAGLEY 

Lt.-Col., U. S. Army. Retired; Lecturer at the Institute 0/ 
Geographical Exploration, Harvard University 
324 pages, 137 illustrations, 53.50 
This book gives all who are concerned with any branch 
of aerial surveying a detailed guide to modern practice, 
embracing the field of taking aerial photos, photographic 
laboratory practice, and the various methods of utilizing 
aerial photos for making standard and exploratory maps, 
mosaics, and engineering surveys. 


Look up your problems 



16 helpful chapters 









MW IT IN 1917- MM 
doing it again Today 


Super-Positive 

TEAM WORK 


pony it pledged to complete 







U. S. HAMMERED PISTON RING CO.. INC. 

STIRLING, NEW JERSEY, U. S. A. 


Now- A DZUS FASTENER 


FOR EVERY REQUIREMENT.. 

'mmm 


• If you have a fastening problem let us help you solv 
Write today for our new catalog D. 

DZUS FASTENER COMPANY, INC. 

Babylon, New York 

FASTEN IT FAST WITH DZUS 




Anywhere... 
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tAS/LY INSTALLiV 


REZNOR 

SUSPENDED 
GAS UNIT 
HEATERS 


RELAY MAKERS SINCE 1898 


r rOA/OMY 








in AUTOMATIC ELECTRIC 
AVIATION RELAYS 




HARVEY MACHINE CO. 

GENERAL OFFICES: 6200 AVALON BOULEVARD 

Plants — Los Angeles and Long Beach 

Geared for National Defense 


Products 

Cowling 

Ammunition Boxes 

Oil Tanks GENERAL OFFICES 

Wing Tips Plants— L 

Ailerons 

Wing Assemblies 
Engine Preheaters 

Armament 83 f ^ nuc ^ es From Drafting Board to Finished Product 

Gun Cradles Everything complete in our plants from tool work 

Gun Charges to fabrication on all types of aircraft components. 

Gun Turrets — 

Radio Direction Controls 

Stainless Steel Assemblies THREE DECADES OF SERVICE TO INDUSTRY 


RUSSELL AVIATION UNIFORMS 

«y CAPS, DEVICES, INSIGNIA 

Quality. Style. Service. Makers oi uniforms 

. Navy lor over 45 years. A few ol our many 
1 patrons are foremost C. P. T. and ba se o p. 
UNITED. TWj'" CANADIAN ""cOLONIAl! 
NORTHEAST. NATIONAL. DELTA, LAMSA, 


RUSSELL UNIFORM COMPANY 

1600 BROADWAY, N. Y. 


Teamwork . . . 

with the Aviation Industry 

For NATIONAL DEFENSE 

tr We ere manufacturers of aluminum alloy castings 

whole-hearted cooperation to all manufacturers in the 
battle for production. If you have a production prob- 
lem in aluminum alloy castings, your inquiry will receive 

COMPTON METALS CO. 


We Manufacture and Process Items 

with the following equipment: 


DROP HAMMERS 
PUNCH PRESSES 
POWER HAMMERS 
SPINNING LATHES 


HEAT TREATING 
ANNEALING 
NORMALIZING 
SAND BLASTING 


Specializing in Deep Drawing 

^NGEL AIRLRAri~- 
.^PEDALTiP^ 


- - CALIFORNIA 

iL AIRCRAFT SPECIALTIES • ESCONDIDO. CALIFORNIA 


When you want Men 

If you warn competent end efficient executive* 
or eiiiatantt, experienced in the field served by 
this journal, you will naturally find the keenest 
and most progress!* e men in the industry 
among the readers of this paper. You can 
get their attention through a Position Vacant 
advertisement in the next issue, or possibly 
find the man you want now among the Position 

Employment columns of 

AVIATION’S MARKET PLACE 
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The search-lights of tonight lliot can locale flying death 

much publicized lights that guided gun fire on Ad- 
miral Dewey’s ships. Improvements in search-lights 

improvements in all electrical equipment. It has been 
the privilege of the Ward Leonard organization to 
design and build most of the controls for search- 
lights through the entire development period. It is not 

should be enlisted by our government. 

WARD LEONARD 

RELAYS • RESISTORS - RHEOSTATS 

electric control (wl) devices since 1892. 

WARD LEONARD ELECTRIC COMPANY. 57 South St.. Mt. Vernon. N. Y. 
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AIRCRAFT P 


Worcester Pressed Steel Co. 
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or Wire Cloth Products? 

3-in-l Answer to Your Problem I 


Objective 

• Uniform Workmanship 

• Economical Production 

• Deliveries on Schedule 
for your wire cloth requirements 




Send Michigan Your Inquiries | 


MICHIGAN WIRE 
CLOTH COMPANY 


What’s NEW in Flying? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc. — 


thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 


Mail Coupon Now . . . No Money Needed 


AVIATION 

330 W. 42d SI., New York City 



»CB»taimos ratio. 



] 


Use the convenient coupon at left. 
No money needed now. We will 
bill you. But don't miss another val- 
uable issue of AVIATION. Make 
sure you receive it each month by 
filling out and mailing us the coupon 
at once— NOW. 
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FOR MANY YEARS ^ 

PREFERRED 

AS A SOURCE OF 


WASHERS 

* 

Catalog on II ('quest , 


WHITEHEAD STAMPING CO. 


1681 W. LAFAYETTE BLVD. • DETROIT. MICHIGAN 


What Can We 
MAKE for YOU? 

Complete Equipment lor 
Generators • Solenoids • Electric Direct 
Cranking Starters • Motors — lor fuel 
pumps, flaps, landing gear. etc. • All 
types of electrical windings. 

CHAMPION AVIATION PRODUCTS CO. 

CHAMPION ARMATURE CO. 
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PROPELLERS 

Latin American Trade Solicited 

SALES • REPAIRS • SERVICE 


Seaboard Aircraft Sales 


MINEOIA, N. Y.— Phono Garden City 2! 

Outstanding Values 
in used Howards, 
Spartan Executives, 
Stinsons, and Wacos 


AIRCRAFT 

TUBING 
RIVETS 
SPRUCE 
HARDWARE 
INSTRUMENTS 
& MATERIALS 

K A It I. OUT 


Defense Subcontracts 
Accepted 

FIXTURES 

FITTINGS 

WRENCHES 

E aTlT y p° ?7cls | F QN*1 00 L P IeVo R P ' 


COMPLETE OVERHAUL SERVICE 

UNDER ONE ROOF 

Factory schooled mechanics to 
service all types of motors— 
including carburetor, magneto, 
generator, control box and 
starter repairs. Magnuflux Sys- 
tem used exclusively. Complete 
stock of new factory parts. All 
work guaranteed. 

AIRLINE FACILITIES FOR THE PRIVATE PILOT. . 

Service at Snyder’s is quicker. ..more complete becauseSnyder'sn 

" 

Approved Repair Station 
No. 294 



ENGINES FOR SALE 

HISPANO 180 H.P. 1-6-3 300 H.P. 

CONQUEROR 600 H-P. D-I2 435 H.P. 

LIBERTY 400 H.P. PACKARD 300 H-P. 

THE V1MALERT COMPANY, Ltd. 


WINGS ITEM). INC. 


ixinq of Aluminum 



Just say: 
“Information, 
plec 


’ase 


whenever you need prod- 
ucts or services not ad- 
vertised in a particular 
issue of this magazine. 

Each issue is only part 
of the complete service 
we are organized and 
glad to render to reader 
and advertiser, alike. We 
want you to consider this 
publication your primary 
source of information in 
this field. 

AVIATION 

330 West 42nd Si., New York 


INSTRUMENTS 

NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPUTE STOCK 
STANDARD AIRCRAFT EQUIPMENT COMPANY 

Rooisv.lt Fi.ld, Minsols, L I- N. Y. G.rdan City 
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ADVERTISERS I A THIS ISSUE 
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Machining 


Superfine 

Tolerances 



men has been with Govro-Nelson continuously for a p 
of 10 to 15 years. 

• Write Us Concerning Your Requirements! 

THE 


Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 




UfllU Mnt? Have Your Personal Accident 
llliy liUla and Sickness Insurance with . . . 

EASTERN 

COMMERCIAL TRAVELERS 


Insure Your Earnings . . . Protect All! 


No Policy Cancelled, Rates Increased, or 
Benefits Reduced on Account of Any Age! 





cotton, except for helmets and goggles. And the scout ob- 
servation plane as it catapults from the battleship takes 
the air on wings of cotton. 

In the modern Navy, cotton is still No. 1 defense re- 
quirement for sailors' comfort and protection. This, in 
turn, means that the supply of 


COTTON HELPS "KEEP THEM 

FLYING" For instance, in the foreground above 
the two pilots chatting over this morning's maneuver are 
wearing cotton uniforms — all their visible equipment is 


B * A * 30 

GRADE A Airplane Cloth 

normally available to you will be somewhat limited during 
the present emergency. Wellington Sears Company, 
65 Worth Street, New York City. 
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. PLATE • KTRU5IONS 





T^ESIGNED to meet the tactical require- 
ments of modern warfare, this famous 
Martin Bomber operates both as a high 
speed heavily armed medium bomber and 
as a long range reconnaissance ship. 

More than 28 years of intensive research 
in the design and development of mil- 
itary aircraft enable The Glenn L. Martin 
Company to provide a constantly increas- 
ing flow of highly efficient aircraft for 


the strengthening of America's defenses. 

Eclipse Aviation is proud of its many 
years of service to The Glenn L. Martin 
Company and honored too at the continued 
selection of Eclipse products for Martin 
aircraft . . . and to the Martin engineers en- 
trusted with the responsibility of selecting 
dependable aircraft accessory equipment 
we express our appreciation for their con- 
tinued confidence. 


* * Eclipse Products used by The Glenn L. Martin Company * * 

Hand and Electric Inertia Starters, Direct Cranking Electric and Inertia Starters, Battery Booster Coils, Solenoid Engag- 
ing Devices, Solenoid Relays, Solenoid Warning Devices, Engine Driven Generators and Control Boxes, Ammunition 
Rounds Counters, Bomb Release Indicators, Engine Synchroscopes, Electric Motors for Operation of Retracting 
Mechanisms, Air Pumps, Air Valves, Oil Separators, De-Icer Distributor Valves and Propeller Anti-Icer Pumps. 
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ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U. S. A. 



© 1942, Bendix Aviation Corp. 


Tot it pays to 




